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I MTRODUCT I ON 

THE MOST IMPORTANT FUNCTION OF THE SOLID - SOLID MIXING 

O P E R A T I O N S  I S  TO ENSURE THE CONTENT U N I F O R M I T Y ,  E S P E C I A L L Y  

I N  T H E  P R O D U C T I O N  O F  LOW DRUG CONTENT DOSAGE FORMS. 

TWO MAJOR PROBLEMS ENCOUNTERED I N  POWDER M'I X I NG ARE 

S E G R E G A T I O N  ( 1 )  AND T H E  I N A B I L I T Y  O F  M I X E R S  T O  BREAK DOWN 

AGGLOMERATES ( 2 )  - 
~IICRONIZED POWDER PARTICLES P O S S E S S  INTRINSIC 

C O H E S I O N A L  P R O P E R T I E S  AND ADHERE TO LARGE P A R T I C L E S  OF A 

SECOND C O N S T I T U E N T ;  T H I S  SYSTEM, WHICH I S  C A L L E D  AN ORDERED 

1911 
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1912 CARTILIER AND MOES 

M I X T U R E  I S  NOT PRONE T O  SEGREGATION ( U N L E S S  THE P A R T I C L E  - 
PARTICLE BONDS CAN BE BROKEN EASILY 1. 
THUS, SEGREGATION I S  NOT T H E  MAJOR PROBLEM FOR M I C R O N I Z E D  

POWDERS ( 3 ) .  

NEVERTHELESS,  T H E  H I GH TENDENCY O F  M I  CRON I Z E  D POWDERS 

T O  AGGLOMERATE PRODUCES GENERALLY POORLY HOMOGENIZED M I X E S ,  

E S P E C I A L L Y  WHEN LOW DRUG CONTENTS ARE CONCERNED; T H I S  I S  

DUE, MOST OF T H E  T I M E  T O  R E M A I N I N G  O F  DRUG AGGLOMERATES. 

I N D E E D ,  LOW - POWER M I X E R S  ARE NOT A B L E  TO S E P A R A T E  C O H E S I V E  

POWDERS TO T H E I R  ELEMENTARY P A R T I C L E S ,  SO T H A T  AGGLOMERATES 

S T I L L  E X I S T  AND DO NOT P E R M I T  T H E  R E L A T I V E  MOVEMENT BETWEEN 

P A R T I C L E S  TO OCCUR ( 4 ) .  W H I C H  IS T H E  NECESSARY I N I T I A L  

C O N D I T I O N  P R I O R  T O  A M I X I N G  PROCESS ( 5 ) .  

THE I N F L U E N C E  OF THE P H Y S I C A L  S T A T E  OF T H E  A C T I V E  

C O N S T I T U E N T  UPON T H E  K I N E T I C S  OF M I X I N G  OF LOW DOSAGE POWDER 

M I X T U R E S  WAS I N V E S T I G A T E D .  

MATER I ALS AND METHODS 

IRON ( 1 1  ) GLUCONATE ( D I H Y D R A T E )  (MERK,DARMSTADT,R.F.A.  

WAS USED AS THE POWDER A C T I V E  C O N S T I T U E N T  AND THREE T Y P E S  OF 

A L P H A  - LACTOSE MONOHYDRATE (200 MESH, 100 MESH AND 80 M E S H )  

(D.t.1.V. ,THE NETHERLANDS) WERE USED AS T H E  E X C I P I E N T .  

E X P E R I M E N T S  WERE C A R R I E D  OUT U S I N G  I R O N  GLUCONATE I N  

I T S  O R I G I N A L  GRANULOMETRIC STATE, AND AS M I C R O N I Z E D  OR AS 
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LOW DOSAGE COHESIVE POWDER MIXTURES 1913 

M I C R O N I Z E D  P A R T I C L E S  S I E V E D  TO BREAK DOWN AGGLOMERATES, AND 

F I N A L L Y  AS AGGLOMERATES OF M I C R O N I Z E D  P A R T I C L E S .  

THE IRON GLUCONATE WAS MICRONIZED B Y  A JETT M u  

APPARATUS (TROST JETT MILL GIVISION, HELMETTA, NEW JERSEY, 

U.S.A.) , AND THEN STORED FOR A FEW MONTHS BEFORE ANY 

EXPER I M E N T  WAS C A R R I E D  OUT.  

THE P A R T  I CLE s IZE CHARACTERIZATION OF I RON GLUCONATE 
WAS PERFORMED B Y  S C A N N I N G  ELECTRON M I  CROSCOPY AND S I E V I N G  

ANALYSIS (25 G R .  OF PRODUCT WERE SIEVED DURING 1 HOUR IN A 

RHEWUM TYPE A 2  s I E V  I NG APPARATUS 1. 
PART I CLE s IZE CHARACTER I Z A T  ION OF EXC I P I ENTS WAS 

ACHIEVED B Y  SIEVING ANALYSIS ( 5 0  G R .  OF LACTOSE WERE SIEVED 

ES IN A RHEWUM T Y P E  A 2  SIEVING A P P A R A T U S ) .  D U R I N G  10 M I N U  

RHEOLOG 
U S I N G  STAMP 

C A L  P R O P E R T I E S  OF E X C I P I E N T S  WERE DETERMINED 

VOLUMETER ( J .  E. L. STAV 2003, ENGELSMANN, 
LUDW I GHAVEN. GERMANY ) AND RESPOSE ANGLE METHODS. 

THE V A R I A T I O N  OF THE HAUSNER R A T I O  L O G A R I T H M  VERSUS THE 

IMPACTS NUMBER, AND THE FINAL VALUE OF HAUSNER RATIO WERE 

DETERMINED ( R, - v, / v,,, );EXPERIMENTS WERE REALIZED IN 

THE DRAINED ANGLE OF RESPOSE (FIXED B A S E  AND CYLINDER 

METHOD) W A S  DETERMINED AND THE REPORTED VALUE IS THE MEAN OF 

T R I P L I C A T E  FOR EACH LACTOSE.  

THREE MEASUREMENTS 

A 1 % W / W DRUG CONCENTRATION WAS CHOSEN I N  A L L  

E X P E R I M E N T S .  
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1914 CARTILIER AND MOES 

MIXING WAS CARRIED OUT IN A TURBULA MIXER T 2C TYPE, 

ROTATING A T  42 R.P.M.. AND THE LOAD WAS CHOSEN TO CORRESPOND 

APPROXIMATIVELY TO A 50 x LOADING VOLUME (6 1. 

AN END - SAMPLING THIEF PROBE ( 7 )  WAS USED TO REMOVE 

T E N  SAMPLES FROM D I F F E R E N T  P L A C E S  O F  THE POWDER M I X T U R E  A T  

EACH S A M P L I N G  T I M E  WHEN LACTOSE 200 fdESH WAS USED AS 

E X C I P I E N T .  

WHEN FREE - FLOWING POWDERS (LACTOSE 100 MESH AND 80 
h1ESH) WERE I N V O L V E D  I N  THE M I X I N G  PROCESS, A S I D E  - S A M P L I N G  

THIEF PROBE ( 8 )  W A S  USED. 

S A M P L I N G  T I M E S  WERE GENERALLY CHOSEN ACCORDING TO A 

GEOMETRIC PROGRESSION AND THE SAMPLE SIZE WAS AROUND 250 MG. 

THE I R O N  GLUCONATE CONTENT OF T H E  SAMPLES WAS 

DETERMINED A S  FOLLOWS : 250 MG OF POWDER MAS INTRODUCED IN A 

IOO M L  HNOs CONC. 

WAS ADDED ; F I N A L L Y ,  D E I O N I Z E D  WATER WAS ADDED TO COMPLETE 

VOLUMETRIC F L A S K ,  AND 1 M L  O F  65  % V / V 

TO 100 ML.  

THIS SOLUTION WAS A S S A Y E D  B Y  ATOMIC ABSORPTION SPECTROSCOPY 

(PERKIN ELMER 3 7 2 )  A T  245.3 NM (SLIT 0,2 NM) ;AN AIR - 
ACETYLENE FLAME WAS USED. 

AT EACH SAMPLING TIME, TEN SAMPLES WERE ANALYSED AND 

THE AVERAGE MEAN CONTENT OF IRON GLUCONATE s i lo  . AND THE 

STANDARD D E V I A T I O N  slo WERE CACULED. 
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LOW DOSAGE COHESIVE POWDER MIXTURES 1915 

M I  XTURE HOMOGENE I T Y  WAS A P P R E C I A T E D  B Y  US I NG A M I X  I NG 

I N D E X  THAT TAKES I N T O  ACCOUNT XI, s,, , THE NUMBER OF 

SAMPLES, AND THE U.S.P. X I X  CONTENT U N I F O R M I T Y  L I M I T S  ( 9 ) .  

THE QUALITY OF A PRODUCT WHICH IS REPRESENTED IN THIS 

INTERVAL OF VARIATION. THIS INTERVAL IS BOUNDED BY 

"TOLERANCE LIMITS". 

CASE B Y  THE CONTENT U N I F O R M I T Y  MAY B E  S P E C I F I E D  B Y  AN 

A SAMPLE OF S I Z E  N P R O V I D E S  AN AVERAGE MEAN CONTENT 2, 
AND AN E S T I M A T I O N  OF THE STANDARD D E V I A T I O N  SN s SO I T  I S  - 
POSSIBLE TO BUILD AN INTERVAL : X N  t K . S N  ( ~ a . 1 ) ;  IN THIS 

I N T E R V A L ,  A C E R T A I N  PERCENTAGE O F  THE P O P U L A T I O N  ( 100 P p  1 %  
I S  REPRESENTED W I T H  A ( IOO P T  % C O N F I D E N C E  P R O B A B I L I T Y  

( P p  I S  THE TOLERANCE P R O B A B I L I T Y  AND P T  THE C O N F I D E N C E  

P R O B A B I L I T Y  1. 

THE CONSTANT K IS CALCULED so THAT IN A LARGE NUMBER OF 

SAMPLES OF THE SAME S I Z E  ( N 10 ASSAYS ) TAKEN FROM THE 

SAME S T A B L E  POPULATION,  THERE I S  A G I V E N  PROPORTION P T O F  

I N T E R V A L S  ( 2 K S N  ) T H A T  C O N T A I N S  ( IOO P p  % OF THE 

ELEMENTS OF THE V A R I A B L E  x D I S T R I B U T I O N  ( E Q . 2 )  : 

K VALUES ARE GIVEN IN BOWKER'S TABLES (10) :  THEY ARE 

CALCULED FOR A NORMAL D I S T R I B U T I O N  OF T H E  V A R I A B L E  x. 
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1916 CARTILIER AND MOES 

THESE T A B L E S  HAVE THREE E N T R I E S  : N, pp A N D ~ T  ( AND TWO 

L E V E L S  OF P R O B A B I L I T Y  : Pp t THE TOLERANCE P R O B A B I L I T Y  AND 

p T ,  THE CONFIDENCE PROBABILITY L 
ACCORDING T O  THE u.s.P.xIx CONTENT U N I F O R M I T Y  S A M P L I N G  

P L A N  FOR TABLETS,  THE TOLERANCE I N T E R V A L  L I M I T S  ( X N  2 K SN) 

ARE EQUAL TO +, 15 % OF THE THEORETICAL CONTENT ( Y .  100 % 1. 
THE VALUES OF p T  AND p p  WERE FIXED A T  THE 0,90 AND 0,95 
L E V E L S  R E S P E C T I V E L Y  SO THAT, I N  N I N E T Y  PERCENT OF THE CASES, 

WHEN REMOVING T E N  SAMPLES, THERE I S  A T  L E A S T  9 5  % OF THE 

ELEMENTS WHOSE PERCENTAGE LAYS BETWEEN 65 AND 115 % OF THE 

T H E O R E T I C A L  CONTENT. 

IN BOWKER'S TABLES, K 3,018 FOR FI = 10, P ,  = 0,,95 AND 

STARTING FROM EQUATION ( 1 )  AND FROM THE PREVIOUSLY 

P T  I 0,90. 

D E T E R M I N E D  VALUE OF K, THE STANDARD D E V I A T I O N  MAXIMUM V A L U E  

FOR A SAMPLE S I Z E  N 10, UT WAS CALCULED.  

I S  F U N C T I O N  OF THE P R O B A B I L I T Y  L E V E L S  p T  ANDP, p AND ALSO 0 
T 

F U N C T I O N  OF THE ABSOLUTE V A L U E  OF THE D I F F E R E N C E  D -1iN- Y .  I 
=IX,- 1001 

15 - I x l o  - 100 I 
UT = SO THAT 

3,018 E Q - 3  

KNOWING S,, AND uT , IT IS NOW POSSIBLE TO CALCULATE A 

THE REQUIRED HOMOGENEITY DEGREE IS OBTAINED WHEN P.1 IS 

M I X I N G  I N D E X  M, EQUAL TO slo / u T .  

LOWER THAN 1. 
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LOW DOSAGE COHESIVE POWDER MIXTURES 1917 

GRANULOMETR I c ANGLE OF HAUS NER 

C H A R A C T E R I S T I C S  RESPOSE R A T I O  

~ ~~ ~~ ~ ~~ ~ 

200 f-lESH 63.4 1,6 59,5 4,3 1,48 2,2 
100 MESH 132,9 1,5 46,a i ,6  1,17 0,4 

a0 RESH 198,3 1,5 38.8 i , 9  1,17 0,5 

I T  IS A L S O  IMPORTANT T O  KNOW THAT T H E  M I X I N G  I N D E X  HAS 

AN I N F I N I T E  - 100 I 3 15 AND THAT WE MUST 

O B T A I N  A STANDARD D E V I A T I O N  LOVER THAN 5 % T O  S A T I S F Y  T O  

V A L U E  WHEN I X ~ O  

HOMOGENEITY REQUIREMENTS ( M b 1 WHEN Ti,, 1 0 0  % I 

RESULTS AND D I SCUSS I ON 

GRANULOMETRIC AND RHEOLOGICAL D A T A  OF THE THREE 

LACTOSES ARE SHOWN IN TABLE I (FIGURE 1 A,E AND c ) .  

FROM THE RESULTS OBTAINED w I TH THE MIXTURES CONTAIN I NG 

IRON GLUCONATE IN ITS ORIGINAL GRANULOMETRIC STATE. IT MIGHT 

B E  CONCLUDED THAT I T  I S  I M P O S S I B L E  TO A C H I E V E  A S A T I S F A C T O R Y  

HOMOGENEITY (TABLE I I ) ;  THIS IS DUE TO A SEGREGATION OF THE 
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FIGURE 1 

A - Sieving analysis of lactose 80 Mesh 

B - Sieving analysis of lactose 100 Mesh 

C - Sieving analysis of lactose 200 Mesh 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



LOW DOSAGE COHESIVE POWDER MIXTURES 1919 

JAR1 F I I AINFTICS OF MIXING OF MIXFS CONTAINING UNMII I FD - 
llumuwx 

MIXING TIME LACTOSE 100 f'!ESH LACTOSE 80 k S H  

(MINI 

1 
2 
4 
8 
16 
32 
64 
128 

8,8 

5,0 
3.6 
29.1 
4,3 
4,9 
/ 

00 

/ 

2.1 
1,6 

2.1 
1 , l  
2.7 
2,o 
2.5 

ACTIVE CONSTITUENT PARTICLES (FIGURE 21, CAUSED B Y  A LACK OF 

I N T E R A C T I O N  AND A DIFFERENCE OF S I Z E  BETWEEN THE DRUG AND 

THE EXCIPIENT PARTICLES (TABLE I )  (FIGURES 1 AND 3 ) .  

FOR MIXTURES CONTAINING MICRONIZED IRON GLUCONATE 

(FIGURE 41, A GOOD RELATIONSHIP WAS OBTAINED BETWEEN THE 

MIXING PROPERTIES (FIGURE 5 )  AND THE FLOWING AND GRANULO - 
METRIC PROPERTIES OF THE E X C I P I E N T  (FIGURE 6) (TABLE 1 ) .  
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1920 CARTILIER AND MOES 

FTGURK 2 

S c a n n i n g  I : I rc . i  r o i l  M i c r o s c o p y  o f  u n m i  1 I r . d  I r o n  Gluconate particles 

40 

OIO 

20  

0 

0 100 250 400 500 
DP 

F ' I G ' U K E  3 

Sieving a n a l y s i s  of unmilled I r o n  Gluconate particles 
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LOW DOSAGE COHESIVE POWDER MIXTURES 1921 

F I G U R E  4 

S c a n n i n g  I I I v c t  1 0 1 1  M i c r o s c o p y  o r  m i c r o n i z r t l  I r o n  Gluconate particles 

I N  FACT,  I N C R E A S I N G  T H E  S I Z E  O F  T H E  E X C I P I E N T  P A R T I C L E S  

F A C I L I T A T E S  T H E  BREAKDOWN O F  DRUG AGGLOMERATES BY A K I N D  O F  

B A L L  - M I L L  EFFECT;  SO, THE S E P A R A T I O N  I N  DRUG ELEMENTARY 

P A R T I C L E S  L E A D S  TO T H E  A C H I E V E M E N T  O F  A N  ORDERED M I X T U R E .  

FURTHERMORE, TH IS PRODUCES AN ENHANCEMENT OF THE 

R E L A T I V E  MOVEMENT O F  P A R T I C L E S ,  SO T H A T  T H E  D I F F U S I O N  AND 

T H E  D I S T R I B U T I O N  O F  T H E  DRUG I N T O  T H E  B U L K  O F  T H E  E X C I P I E N T  

ARE F A C I L I T A T E D .  
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1922 CARTILIER AND MOES 

7 

5 

M 

3 

1 

0 

I 

4 8  10 32 
MIXING T I M E  ( M I N )  

6 4  

F I G U R E  5 

K i n e t i c s  o f  m i x i n g  of  m i x e s  c o n t a i n i n g  m i c r o n i z e d  d r u g  p a r t i c l e s  

( l a c t o s e  80 M e s h  : A ;  l a c t o s e  100 M e s h  :.; l a c t o s e  200 Mesh  :.) 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



LOW DOSAGE C O H E S I V E  POWDER MIXTURES 1923 

. I f  

.10 

LOG R H  

.05 

0 ~ 

0 100 200 300 400 500 
I M P A C T S  NUMBER 

l ~ l ( ~ l l l < l ~  6 

Rheological properties of excipients 

( l a c t o s e  80 Mesh : A ;  lactose 100 Mesh : m ;  lactose 200 Mesh : a )  

MIXTURES CONTA I N I NG MI CRON I ZED AND s I EVED ( PR I OR TO 

MI x I NG 1 I RON GLUCONATE PROVED GOOD HOMOGENEITY 

CHARACTER I S T  I cs  ( TABLE I I I 1. 
THE KINETICS OF MIXING SHOWED THAT FOR THESE MIXTURES, 

HOMOGENEITY OCCURED VERY QUICKLY (FIGURES 7, 8 AND 91, IN 

F A C T  MUCH FASTER THAN FOR M I X T U R E S  C O N T A I N I N G  NON - S I E V E D  
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LOW DOSAGE COHESIVE POWDER MIXTURES 1925 

M 

3 

M I X I N G  T I M E  ( M I N  ) 

F I G U R E  7 

K i n e t i c s  o f  m i x i n g  - l a c t o s e  200 M e s h  and mic ron ized  ( 0 )  o r  micronized  

and s i e v e d  (m) drug  p a r t i c l e s  

IRON GLUCONATE AND LACTOSE 100 HESH OR 200 b!ESH: NO 

IMPROVEMENT OF THE KINETICS OF MIXING WAS NOTICED I N  THE 

CASE OF LACTOSE 80 MESH (FIGURE 9). 
THE INFLUENCE OF THE PRELEMINARY DESAGGLOMERATION OF 

DRUG PARTICLES IS INVERSELY PROPORTIONAL TO THE SIZE AND 

RHEOLOGICAL PROPERTIES OF THE EXCIPIENT PARTICLES. 
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1926 CARTILIER AND MOES 

F I G U R E  8 

Kinetics of mixing - lactose 100 Mesh and micronized ( 0 )  or micronized 

and sieved (m) d r u g  particles 

THUS, I T  MIGHT BE CONCLUDED THAT THE RATE L I M I T I N G  STEP 

OF THE K I N E T I C S  OF M I X I N G  OF LOW DOSAGE COHESIVE POWDER 

MIXTURES IS THE BREAKDOWN OF DRUG AGGLOMERATES. 

MIXTURES CONTAINING ONLY I RON GLUCONATE AGGLOMERATES 

REACHED A SATISFACTORY HOMOGENEITY AFTER A VERY LONG T I M E  

(TABLE I V ) .  
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LOW DOSAGE COHESIVE POWDER MIXTURES 1927 

3t  M 

I 

0 ) "  ' I 1 1 
6 4  

M I X I N G  T I M E  
0 4 8  16 

FIGURE 9 

K i n e t i c s  o f  m i x i n g  - lactose 80 M e s h  a n d  m i c r o n i z e d  (a) o r  m i c r o n i z e d  

a n d  s i e v e d  (m) d r u g  p a r t i c l e s  

I T  M I G H T  B E  CONCLUDED T H A T  D U R I N G  THE D I F F U S I O N A L  

MOVEMENT OF DRUG AGGLOMERATES I N  THE B U L K  MASS OF POWDER, 

THERE E X I S T S  A K I N D  OF E R O S I O N  OF THE DRUG AGGLOMERATES. 

L E A D I N G  T O  THE FORMATION O F  ORDERED U N I T S .  

THIS MIGHT B E  EXPLAINED B Y  AN ADHESIONAL PROCESS: 

THANKS TO VAN DER W A A L S  AND ELECTROSTATIC FORCES, SINGLE 
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CARTILIER AND MOES 1928 

I N G  I N D F Y  

MI X I NG T I ME DRUG AGGLOMERATE S I Z E  DRUG AGGLOMERATE S I Z E  

I m 

(MINI 250 Y M  C X < I O O O p M  I O O O p  M C X C Z 5 O O f M  

1 
4 
16 
32 
64 
96 
128 

/ 

/ 

5.52 
1.52 
0.98 
0.66 
0,88 

OD 

OD 

00 

6.61 
0.68 
0,58 
2,26 

P A R T I C L E S  O F  DRUG ARE L E A V I N G  T H E  AGGLOMERATES TO ADHERE TO 

E X C I P I E N T  P A R T I C L E S .  

FURTHERMORE, IT CAN BE SEEN FROM TABLE I V  THAT A 

B E T T E R  K I N E T I C S  OF M I X I N G  IS O B T A I N E D  WHEN SMALLER DRUG 

AGGLOMERATES ARE I N V O L V E D  I N  T H E  M I X I N G  PROCESS; T H I S  CAN B E  

E X P L A I N E D  BY T H E  F A C T  T H A T  SMALLER DRUG AGGLOMERATES H A V E  A 

LARGER CONTACT SURFACE W I T H  E X C I P I E N T  P A R T I C L E S .  
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LOW DOSAGE COHESIVE POWDER MIXTURES 1929 

M I X I N G  TIME ( M I N )  

k ' l ( ; U K E  1 0  

K i n e t i c s  of m i x i n g  - d r u g  a g g l o m e r a t e s  ( 0 , 2 5  m m  < d  < l , O  m m )  ar id  

l a c t o s e  200  Mesh  ( 0 )  o r  8 0  M e s h  (A) 

FINALLY, IT CAN BE CONCLUDED FROM FIGURE 10 THAT THE 

INFLUENCE OF THE S I Z E  AND RHEOLOGICAL PROPERTIES OF THE 

E X C I P I E N T  UPON THE K I N E T I C S  OF M I X I N G  IS MUCH STRONGER WHEN 

ONLY DRUG AGGLOMERATES ARE INVOLVED I N  A M I X I N G  PROCESS 

CONCLUS I ON 
THE INFLUENCE OF THE PHYSICAL S T A T E  OF THE ACTIVE 

CONSTITUENT UPON THE K I N E T I C S  OF M I X I N G  OF LOW DOSAGE 

COHESIVE POWDER MIXTURES WAS STUDIED.  
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1930 CARTILIER AND MOES 

~ O T H  KINETICS OF MIXING AND HOMOGENEITY OF MIXES WERE 

IMPROVED B Y  M I C R O N I Z I N G  DRUG P A R T I C L E S .  

A R E L A T I O N S H I P  WAS O B T A I N E D  BETWEEN T H E  M I X I N G  PRO- 

P E R T I E S  AND THE FLOWING AND GRANULOMETRIC P R O P E R T I E S  O F  THE 

E X C I P I E N T .  

THE RATE L I M I T I N G  STEP O F  THE K I N E T I C S  O F  M I X I N G  O F  LO\&/ 

DOSAGE C O H E S I V E  POWDER M I X T U R E S  IS THE BREAKDOWN OF DRUG 

- 

AGGLOMERATES. 

FURTHERMORE, THERE EXISTS A KIND OF EROSION OF THESE 

AGGLOMERATES D U R I N G  T H E I R  D I F F U S I O N N A L  MOVEMENT; THANKS TO 

A N  A D H E S I O N A L  PROCESS, S I N G L E  P A R T I C L E S  O F  DRUG ARE L E A V I N G  

T H E  AGGLOMERATES T O  FORM ORDERED U N I T S .  
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