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EXPERIMENT (2)
MIXING OF POWDERS

INTRODUCTION:

Aim of Mixing: % add; HVC) acHve SVERE RSN L2 o L =
The main aim of powder mixing in pharmaceutical practice is to achieve dose uniformity within the i 8 VEC’[ en l‘ - .

solid dosage form (tablets, capsules & powders), particularly so important in case of very potent . _

drugs like Digoxin. - Paw der &}&!—J ) K dose }—Cc; e 2l o
mixing URITOFMS o menous Mitture:

Factors affecting mixing of solids: o 00 I bgo?udcrﬁ? ¢e

- s — n —
- Parameter related to the particles : like particle size, particle shape, size distribution, particle VCN&S PG {\CV) ;_ J J OIZ‘J 2 M qce@/od‘ig Qlﬁl-zjl Q [‘Q_)
density, Cohesive forces and Hygroscopic prom?t-i;s& U”_‘:"” i::l';jb:;‘y“:’ d \ @) J[) S] ) /() \JJ‘:(/; - C\Q oy U,_u;} ] <() ]

ol OYT <~ Mixer type and properties: Movement t f mi P of Blades The additi
Oz‘fl 2 1 ype of mixer, Presence of Blades The addition of baffles . . A .
VNG - D . :
M 6 or rotating bars will also cause convective mixing, for example the V-mixer with agitator bar. ) 8 O X ] M’ dA/G +}l = m(P ('U,\] Cc ffcc‘]‘ J L’J‘i’é JiSU
- Speed of mixing (Agitation Speed): Too high a rotation speed will cause the material to be heli9 4s lj"“” 15l

on the mixer walls by centrifugal force, and too low a speed will generate insufficient bed 2y o) MWls

Good miX\V\J S Dlo < wall JL AU

expansion and little shear mixing.
~ Filling Volume - 355 51 Qb3 BS¥ 085 1 Lo
- Segregation tendency of individual components (based on density difference).

o ix (peo powder V! S lods 0

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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Fig. 13.6 Different designs of tumbling mixers.

Tumbling mixers are rotating vessels of variable shapes. The container is designed in a way to avoid

symmetry (symmetry gives poor mixing) ?! C\S\\BYY\YY\ ethvic QQU U.a—z'-(’/o ){:US -
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In this Experiment Cube mixer or V-mixer will be used:-

e Cube mixer:
b e LSy - motor drive mixer
o . - The housing in the Cube Mixer is manufactured from glass.
X, ) O e ed with Baffles but not Blades
o - -
Felgad a5l 2o . — . . . L . )y MR gl Cube JI
- Tumbling movement, in which ingredients are tilted by the rising side of the drum until __» “) - |

they exceed their normal angle of repose, hence they will fall over their selves. = dz«u-u Powder

Cexr gL ) e b Y

- Cube mixer provides the three mechanisms of mixing, but in different ratios ... shear is
. —~———
the predominant.

- Cube mixer is problematic due to the presence of corners, why?
e qazr powder oG /f Ly 4 1 GUGI ¥
e V- mixer: éovd Mix'\y:j e s

motor drive mixer

- The housing in the V- Mixer is manufactured from stainless steal —@‘Qy s gl powder
- Dot osue V
- The function is based on a special 3D blending effect in the pant-leg regiori, which is
generated through a combination of: dividing, cascading and an intermeshing mixing
mechanism. has three MEChaniS wa -

- During blending, materials tumble periodically towards the apex and the legs, while they
move along the horizontal rotation at the same time.

OBJECTIVE:
1. To study the efficiency of "Revolvo-Cube Mixer or V- Mixer" in preparation of 5% wlw
mixture of Sodium Salicylate in Lactose (Particle Size < 1mm), when operated at 25 rpm. 5 0[ S
{ Xed
2. To study the Effect of time on the homogeneity oﬁ 5% wlw \mixture of Sodium Salicylate in — ol iGY\OJéC W >
Lactose (Particle Size < Imm) prepared using Revolvo-Cube Mixer V- Mixer operated at 25 (SP 8€Q{ :“D 9 5 r\p -
rpm.

3. To estimate the "Optimal Mixing Time" for 5% wlw mixture of Sodium Salicylate inLactose
(Particle Size < Imm) prepared using Revolvo-Cube Mixer or V- Mixer operated at25

rpm. yest 5 sl -
. Homog enous Mixhe &
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EXPERIMENTAL PART :
a. Materials: - inarediant-
addite <~ > active T
Lactose, Sodium Salicylate,
b. Apparatus:
®Cube Mixer or V- mixer, UV/VIS Spectrophotometer. .
M .
¢. Method: b& O\m Clea r\&
NB: all equipment and tools should be cleaned prior to use.
1. Prepare 500gm of 5% w/w Na-Salicylate in Lactose (25 gm Na-Salicylate(500gm*5 % w/w) — UJJ) T\)X ‘5 WI 0\77:_] %
. .. with 475 gm Lactose (500gm -25gm)). . o - , .
5\8\/11/6 W%Db‘aé[\m ng()JUD}Wf@\/‘% powder J}QQ__, U_gv_[o‘ 57 SN l)J/cSUC/hUYVl (39
S50 G L) O © ‘ B Smlicdla/fe- OJ \
QU= (o J87 577 NB.: Pass all powders before weighing using 1mm pore size sieve, why? % > M GH’\ 0 ._)\ A=
500 5E =72
2. Place the powders in the mixing chamber of the Revolvo-Cube Mixer (placepowder (3 %7—0' _ 5 8 '
o — &)

of the largest quantity (lactose) first then Na-Salicylate)

y . - . lactose N 2y g0 e M
3. Start mixing (operating speed = 25 rpm), commence mixing and timing
simultaneously. oo - 25 = 4 +5 8

4. Take 5 samples (200 mg = 0.200 gm each) at 5, 10, 20 & 30 minutes, (such that 5 samples
e N\N\N~ ———

at each time).

SO S . . Samples should be tak domly from 5 different pl f th d ' F@l }«
0§\/°\ (e \(@A}b a a'rnp es shou e taken randomly from ifferent places o e powder \_J L@_J} O er Qd ij[ ‘V\e
b. The weights of samples should be close to each others (£10% — 0.200+0.02 gm) 1 Q%@S JD Jl C_ﬁ:"ﬂb) U\M) j (b ] -

otherwise result‘s will be affected, why? Explain. ]gO - Q]O )’Y\j CU\A,CXV\, ‘H‘L& |
= Miring b o) GF d/rm | Dl b= UV 2 507
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5. Determine the content of Na-Salicylate in each sample at each time (all samples will be

analyzed at each time interval. Follow the analytical technique described below: ® CO\(\ N 4 r J \ /A‘J\“"g& ()—2) w ¥
a. Put each sample in 100 mL Volumetric Flas£ - k\ Q O\\T 0 (O‘ !0 < j @ OE ‘[ V\% a ia HIL

b. Add 10 - 15 mL of distilled water and mix until all powders are

completelydissolved. Q]E Sm Ct/i 1 \88 }_ % Uan H +
c. Complete the volume by D.Water up to the 100 mL mark then mix well. i—Q g e\_%'\ V\\B '\V\_\W p{‘ \W\ + e Cayn \ey, .

d. Measure the samples absorbance using UV/VIS spectrophotometer:

25Unm e A gy SV 5 (5 pc) 3¢ <
ay SL L Qs J J 19

u'Js\cSN Wé\;gé__ IOL'C/“oSe_ \j_gﬂ &— B]an}( J)

e Blank should be 0.20% w/v Lactose in D.Water (200 mg
Lactose in 100 mL V.Flask, dissolve lactose in 10 - 20

mL of D.Water, then complete up to the 100 mL mark
using D.Water.

Amax for absorbance measurement is 254 nm

NOTE: Absorbance linear range i solutions of absorbance out of
. . leds! To¥ K
this range should be diluted. dil lukion:

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 wusing the

t Deviati th
Standard Deviatiop can be calculated by using the following equation: Standard cviation ot ¢

. Variance.
S= / ni-1? _
X — \ 3}’]0’1!\(:0,1"30” q»:JaﬁU SD /\[ /C\/

Variance: _ J N _43
V: n (Yi_?)z 282 \Y‘ 5 (Solm ES W
XY n-1 Yé@ U P -

. . Qv <
Coefficient of Variation (C.V.) (Relative Standard Deviation, RSD): ’ ()-D)) o —k/\,
Standard Deviation -
C.V.= *100%
mean
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Results and Data Analysis
Results - Mixing Sample D\{Vb@\/\’ %jadﬂb
Mixing Sample Absorbance — it\ V\DJ\ \]G\ UmT
mimmtes i ; ; i ; el elume
150 A\DS —> CancCen- mS /o m/\/ ,

20 \OA Calibvabion Ecbuatﬁo%-
30 .

Al wkion g 15 <:
AMlukion b DWW opsy

Data Analysis Fo oy B
A) Calibration Curve Equation: .
G Lo MY WY =5 Xmg o N Salligylede:
2, \ Qe Conte: Calibration Curve of Na-Salicylate in D. Water at A '\y\ 10 Q WL[ .
) . =254 nm
eyt 8;»_3 W\‘L\Kfo W [UO —> XWS t}@ Na &\QL‘I%)Q&@
A ' 9 ' v
o NI 5 in Joa le ) Fobod Powd’el”
3 Y= Slope * X + (Y-intercept) .
< R%=0.9999
Concentration, g% w/v C YVXS Q/O \/0 /V ‘%‘ \-DDQ’/O \-P QJS SL/LD\') U(—‘i@
W\%Qfe PR - -
L> £y /1o ml. Y =0-0la43X+ 000l Ao unt- [ Goe m3> laom]- 3 et oo
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: C
Y = Slope « X + (Y — intercept) M O\ 17'0 W /V ()/
Which means: ( X IOU 0
S
Absorbance = Slope = Concentration (gm% w/v) + (Y — intercept) CAvn ou V\'I/__ ng 0 m\j) 206 wm , J _I;OU V{?_j Qv B D

e Substitute:
0.200 = Slope  Concentration (gm% w/v)+ (Y — intercept) - .. -~ =
e Now: OVJa,)I_? Tévu_Q.JLO Q)B] LS\L@)
0.200 - (Y — intercept) i}

Slope ,O@ \ﬁw 200”')] JZ_AJ\\_S [ﬁ@)i Z(.La(g
C{D loom O ly Sas ng

- oo Kp/‘érj\) 15 Lol

Concentration (gm% w/v) =
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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.
) mg% w/v 200 mg is the sample weight
e.g. Sample no. 1 concentration mg% w/w = — — m; * 100% < 9! P 9
<

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.

, _ Standard Deviation , Always use Excel tables
C.V.= * 100% -
mean and equations
Mixing Time Sample Concentration Standard Coefficient of
Absorbance Mean Variance
minutes Number mg% wiv. . mg% w/w Deviation Variation, %
! A =AVerge K2 S
2 A - STD meon -
3 As -
> A
4 4 L{ .
: A (J J) O
4. Construct the Mixing Profile by plotting Coefficient of Variation vs
Mixing Time in minutes.
Mixing Time Coefficient of Variation
minutes CVv

5 CVs

10 CVis

20 CV3o

30 CVss

Use Excel sheets, tables, and equations to perform all required data analysis
22

Examples on Mixing Profiles:
U\J\S)JJ}U p?a]?ile gl JLnDL'}‘/"
53 Segregated 5 powder 1ol 0 o

’ -
| UL @ Mixing Profile of Non-Segregated Mixtures of
OPH””MW” Ji Homogenous Particle Size

MiXirg Lime.

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

v “Rlateau
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“ Coeffecient of Variation, %

Mixing Time, minutes

Case 2:

Mixing Profile of Segregated Mixtures of Non-
Homogenous Particle Size

Optimum MixingTime

/
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Mixing Time, minutes |
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Coeffecient of Variation, %
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