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Effect of Formulation Technology on the Blend Uniformity and Content Uniformity of

Alprazolam Tablets
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Abstract: Objective To investigate the effects of excipients and processes in the formulation on the blend uniformity and content
uniformity of Alprazolam Tablets. Methods Low — dose Alprazolam Tablets were prepared by direct compression method. With the
blend uniformity and content uniformity of the total mixed materials as evaluation indicators,the effects of the types and dosages of
excipients, the blend technology and tablet technology on the blend uniformity and the content uniformity were investigated by the
single factor test. Results The RSD of the blend uniformity of the formulation with round shape and rough surface of spray -
dried lactose (11SD, F100) , types of microcrystalline cellulose (PH102, PH200, TLF935) , dosages of corn starch (3%,5%,7%) ,
dosages of colloidal silica (0.8%,1.2%) was far lower than 5%,and the content uniformity (A + 2.2 S) was far lower than 15.0.
The particle size Dy, of the active pharmaceutical ingredients (API) was no more than 35 wm,the alprazolam and lactose were pre —
blended by a wet granulator of 600 r / min for 10 min, and then transferred to a three - dimensional moving mixer, where
microcrystalline cellulose, corn starch and colloidal silica were added and mixed at blending frequency of 12 Hz for 15 - 25 min,
the RSD of blend uniformity was lower than 2.5%. The content uniformity (A + 2.2 S) of tableting speed (10 — 20 r / min) was
lower than 7.2. Conclusion The optimal formulation process is suitable for the content uniformity and quality control of

Alprazolam Tablets,which can be used for industrial production.

Key words: Alprazolam Tablets;direct compression;blend uniformity; content uniformity
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TARL A BRE B AR FERT 9% ), AR PR ROR AR o)k
R LA TR B Tl 2 o 2 17 B, 05 P 245 ) B RN R
T 53 AR A A 2 ) A T8 A 8 7T ¢ 8% 1 o B
T, AT 3R G SR} 24 7 A AN R P A R A A
A ORGP TR A, R 2 8 B
A% R 0. 4 mg, B AR R AT 1 mg, HALHI 259
Tl I, S 0 (0 R A 4050 E RN B e 18 ) B i T
B EMRKEEER TS, SRR AN T
SR, S B R Y E  RE R T A I AR S
R B R B R B T2, 25 8 Ah Ty 125 X6 Bl 5 s
FOIRA YA BNt 4 5] BE RS2 A, DA Sk i T R
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1.1 {4=8

SHK — 4B f2f 28U W 325 Y G Pt il AR AL (75 22 97 K Hfil
5HLIA PR ) s HS - 200 8 = 4kiz iR AL (TL90 2
BRI A BRA T ; 10A BUERE R E A HLALEHT
SR A BRZS 7)) 5 Phenom B 6 24 4 v 85 (52 4 Bl 2
128 < b > AGBRAE) s MX - 50 BV R HEHL (VT35
H LR BB A R 25 A BR A A ) s MS2000 78y SR SCH
SR AN (B [ 5 IR SUER A R RDD s LC - 20AD iR
OB 3 4% ( H A Shimadzu 23 7)) ; S30A — 1200 %I £
SR AR BORE 2 (R Ll Sie 2 HLRH A FRZA ] ) 5 Branson
8510 % 75 I (25 [ Branson 23 1) , #1156 4 40 kHz) .

1.2 R#

By K7 s SR 25 (R 7 250 A R 2 | L LS
201108002, & A7 100. 5% ) 5 By 357 w4 Xof HE iy (o ) £
i 2 A SE BIF ST BE L, LS OR 171218 - 201305, & 8>
99. 5%) ; .4 (DFE Pharma GmbH & Co. KG, 118D 4lt
& 109FBOV, 30GR. #t %5 24 1086R4L; MEGGLE
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5000 f &k 5 i« B e 2 o, FLHE 490 g, f

YR 120 g, ERIER 30 g, IR EALAES. 0 g, B G

FREE2.5 g

T A T R AR U AR 650 g, 1 BT i £
HRBRRA 160 B, BIRELIRA TRALA, HEFE (5
K 600 r/ min) , JRA 10 min; 5 2 =45 shiR -5 W
oA S B AR R R EORTE R IS A
REVEAT IR IR & (BN 12 Hz) 20 min, fiI AL 5 1Y
T i PR 6 R AT RTR , I A5 B A P R IR A 3 21 iy
[ PR TR A o
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Bk B H B (Welch) Ultimate AQ — Cg £
(250 mm x 4. 6 mm, 5 pm) ; it S AH « 5 R 5 2% vk (FR
HUBE R E2 0. 77 ¢, K AR I 2 25 221 000 mL, FHK &
FRVH pH £ 4.7) - HEL(30:70,V/ V) ;41 : 35 °C; K]
P 2254 nm; FEE : 1. 0 mL / min; PEREE . 20 rlo
2.2.2 WERHE A

Xof FR i VAR B St e o R o R R E
iR B A O 25, BB B VR BE O 100 g / mL YT
TSR Y &0 BOE 1, 206 - K91,V V)RR, il
TR T R 20 g / mL R0 BRI

MR VAR 1 BURE S 130 ~ 390 mg (2 AH 24 T i 3%
BAA0.4~1.2mg), REFEHES0mL AT, N
G - K(9:1,V/ V)il HH (% 2k 40 kHz) 20 min {ff
WA A O - K91, VI V)FRRIFE &, 5],
UEI, TR IR, VE TR A 3750 B s AL A T

HE S AR 2 HRURE A 1 R, B 20 mL & R,
7K 2 mL, #75 (3% K 40 kHz ) 20 min {f 51 f# , fin 2 1 &
it A IR A, e O E 2 H55) IR, L
SLURHR AE i A5 B s A R A
2.2.3 FTEHRE¥EFR

TSR e e £ X6} R 10 mg KE S FRE , B 25 mL & bt
Mg - K91,V V)R A LR IR
ol IV 25 TR0 o 23 B AR I 48 W i, L 9 s R s B
BBk 8,16,20,24,30 wg / mL B R ANL P E 5
WL F2E 2. 2. VI (g S5 A R RN S, DA At e ol vk
JE(C, pg/ mL) AEEAR AR W AR (V) YA bR AT 2 1
W, A3 B 52 Y =42 513 € -4 765.2(r=0.999 9,
n=15) SR, BT T R AE 8 ~ 30 g / mLiY
il N SR M R RIF AE % B2 etk
IR [T Y 285 SR A4 G T BT K
2.3 REHSESEENSETMNRE

RAYAS RN BIR S, #1H S30A - 1200 BB A5
AR BRERS 0 BN = 4EIR G LN 3 3 )2 (5 A - C) .
10N BURE A5 (45 1 — 10) BURE IR A A i & 1
RSD JHUFE /R B LI 1,
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Fig.1 Schematic diagram of sampling
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Fig.2 Effect of lactose types on blend uniformity and content

uniformity
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% T EFLBE 11SD FUHE F100 B9 22 FL45 M T4 F) T/ NkE
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A. FL#E11SD  B. $L#EF100 C. 3L#ET80 D. 5L#230GR
E3 AEZSIAEBEABNRUFEE( x 800)
A. Lactose 11SD B. Lactose F100 C. Lactose T80 D. Lactose 30GR
Fig.3 Scanning electron microscopy picture of different types of
lactose ( x 800)
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Tab.1 Investigation results of different types of microcrystalline

cellulose
‘ . kA RAMAERSD  AEHAE
& 7y A5
(°) (%,n=10) (4+2.25)
1 PH102 37.2 1.41 4. 16
PH200 36.7 1. 68 3.22
6 TLF935 36.7 1. 81 4. 13
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SIRE DA 2. LI Ab Ty Ry S Al 30 2k 9 4 OK U K 1
L, #A A 7 (3%, 18 @) AL T 1(5%,30 ¢) b8
(8%,48 ¢) ; T & L H 11SD M £ 4 2 4 PH102, 45
Aab T i) 700 5 e — o 3 A AR Ak T R AR R R 4 R
R R R OK UE R AR A AR L T B R B
PEORA A EM S B AN Em, 45 R WK 2.1
UL F b T7 7, 1, 8 il 1 Hh AT A 7 0 D sl M AT
PRIk TG B 25 5, 3 B HC 2 70 930 TRl P L 1
TSl IO s IR A S Y < 3. 0%, SRS
(A +2.28) B MK T 15, WK R 5K 38 10 H &=
(3%, 5%, 7% ) XF BT s R A 28750 B B 5 w3 5 )
(ISEIR IS 0 . 25 57
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Tab.2 Investigation results of different amounts of corn starch

5 WAt ERIH KEA  REHIE  SIFHIR
(g) (g) (°)  RSD(%,n=10) (4+2.28)

7 138 18 37.4 1.87 4.32

1 120 30 37.2 1.43 4.18

8 108 48 38.4 2. 14 4.69

A AR A RE 2 BRI A A A REE S Bh R
T, Xk 24 ) O AT R B 1 ST T A AR U [ ) I 42
1, CE R AR I sl S AN R A TT BB s s e PR T
Stk R A S E RS SIS DL 2. 1R by
fith, 30 Ao R R A A RE R ST AR 1(0. 3%,
2¢) 475 9(0.8%,5 ¢) , AbF5 10(1. 2%, 8 ¢) ; i i FLBH
9 11SD G 41 4 %y PH102, 4% Ab 57 il 371 o 4 — %
38 aof AR b Ty A AR FH R AR LR A, R
HREA S shPE R A Y ST A A A )
SR, 25 UL 3.0 UL Fi b T 1,9, 10 1 4% B4 a] AT
iR T sh w22 5% B & — A ek = A8, it
ST AR R 0. 3% AL T IR A Y51 1Y
RSD 5 & Y51 B (A + 2.2 S) 45 S AR A, TR A SR %
% T AAARTE RN 0. 8% F1 1. 2% 4b 5 IR A 145
& m A A A IR A RO Y ek B R
M, S AR AR 0. 8% ~ 1. 2% JH N, XTI+
B[S e TR A 34 S B 5 S A S A B E .

R3 AEAHERESZSENWENERER

Tab.3 Investigation results of different amounts of colloidal silica

g L —AALAE tROEA  RAOHHEN ASTHYE
(g) (g) (°)  RSD(%,n=10) (A+2.28)
9 487 2 39.1 3.91 8. 12
1 490 5 37.2 1.37 4.23
10 493 8 35.5 1.33 3.79
2.5 IZXWEGHAESEENSENZEN

] 2 s A7+ AN [ 40 A ARG ) A 22 S R i

MIRA A EE RN R IR A R R S R
BYPRR AR AR -] A BB TR T2 YR S
157 ok A JEURE 24 AT 2 e ARk A 2 ok AR, A A T
TG 25X 50 53805 53 A 25k )N | T g 2R
Tk, By A 5RO S B0 ) L IR S
o) BEAAK SR FHAS TR BE U} 24 1 48 i, 25 28 i
AL 24 Rk BE X R AR S 34 5 B G B E A A FE Y
SEA o 2R FH AT BR AL BT 37 s 14 T 0 AR AR 3 5
o IR B R AT AN AR AR Y BB 24, 9 R Ok
K AU 5E 85 FE B Do Dy Dogo BUAS [R]REAZ (1) J50RE
25, 4% 2. 1 WU T 5 T A TR A IR G A5 AU, D
A IFXNRA TG b RS T R A, e &
IO AR FRPRAR SR G 34 5 K o A A PR 5 4%
gER LR 4 0] L JFORL 2RI AR MR TR A 5 B K i
I BE BRI s B LA IR0/ DN , TR B S8R T o > ] 3t s
C 1) Doy < 35 pm B IR G ST EEINT 3. 0%, F395)
BECA +2.2 S)ILE 1S LR IRA A SR
R4 MERCHBENRSHSESSEYSAENSM
Tab.4 Effect of alprazolam particle size on blend uniformity

and content uniformity

A k2 (um) REHARE SEHIE

D,, D, D, EHAE(%) RSD(%) AAFAE(%) A+2.28
9.527  4.356 1.481 0.294 0.47 96.35 4.12
13.264  5.412 1.573 0.294 0.82 96.76 4.88
25.971  7.236 1.963 0.295 1.43 97.62 5.63
35.485 10.229 2.342 0.296 2.38 97.34 6.68
62.281 14.265 2.792 0.298 4.13 96.31 12.13
80.235 17.583 3.436 0.300 5.83 92.57 20. 14
- - - 0.300 9.35 98.91 15.05

E: - A,

Note:— refers to not crushed.
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BRI 200 (] b, B ERIR A T 2 AR A A MR A3
ARG o0 0B 3 2. 1 I0 R A5 T2 BRI S Rl
TR G 5 (3R 5) , Hil & 3 LA , B8R
G SRS B A BEA S R B 5 BE R 52 e (3R 6) o I R
25 SFLME R B B, R =4k iz shiR AL TR A A
FEG RGBS S S ' 2R B E 3
FE S IR A 5T RSD BB 3L 5. 0%, & B35 (A +
2.2 S) it 15. 0, RINEAAE] TR By Bk IR
PR IR A, 3 HLRE S IR A 5 B S B A Y
AT R, AR PR RE M 7 5 FAS S e B 5l 1
RA T2, DARREARIR A AN S B AR <

RABE H 2. 150 F by T8, 5k 25 5 5L
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Tab.5 Description of the mixing process of two mixing methods

IR Z4iE R AM(F X 1) Bk R+ ZHE A (T K 2)
BAD KLt L5ABEFE—FRmAZEEHRANT,ZERS HTEeLEABTHE—RMNEENER D, ZEHHER
I & 12 Hz, 4B 18] 20 min 600 r / min, 4B ] 10 min
BAQ BHAHAE EREH AN FEMA LR Z4EHRES HLRAOWHATFEMMETEE 2RTH AN ERAZ
A, % B RAIE 12 Hz, A8 1 20 min YeiE FIRANP IR E RS FE 12 Hz, A 20 min
BB FRIGREMNZ RSN R ERESME 12 He, RAR ) FRIFRE NN Z G RAAT R ERASME 12 Ha, RS A 0]
2 min, AT E) & T E 6 K 2 min, B AAF B & BT E 6 4K
x6 AFRREARNEERER P E % RSD | %
Tab. 6 Investigation results of different mixing methods o I () 0
— — 0.84 8.71 —e— RSD(%) F8
il 47 Al A 0.6 -
BRKL MR BRI BRI RKRL ORR3 6
BAMAE  FHAE%) 0287 029 0291 0.298 0.9 0.29 044 e o |
RSD(%) 726 671 636 L4 09 123 0.2-J I
SEYAE ARAE®) 954 918 %627 91l 988l %4 ol X
442,28 16,13 1536 15.68 415 491 4.8 A SA ’ 1
BRI R ML L)L 600 v/ min F5 IR A5, 8, 10 min (;rg/lﬁﬁ/% RSD 1 %
()R 450 BE RSD R vl £ ks 56 78 51 = 458 ) IR L R I P
GHLUT AT A 4 2R ERTERY A 067 et e g
K12 Hz IRA 15,20,25 min TR G147 JFRSD&%i’J 0.4 e
T R ILE 4 5 R R S — 1RG5 min IR G o 14
YA RSD KT 5. 0%, IR & AH4), 8 min (IR A 44 Lio
J¥ RSDHEIT 5. 0%, 5Ttk KU 457 , 10 min TR £ 149 50 JE o e s 0 aa gAML fmin
RSD A F 5. 0%, 1R & BCR BT 5 55 — 20, 15 ~ 25 min B
(YR A 150 BE RSD IR T 5. 0%, 72 A5 — 2L 1R & ik A F—FRe B EZFREG
IR A 5] B B S AR 2 4 BIRAHAE B4 EEHETEGHSERNEME(n=10)

A.Step 1 B.Step 2
H A
—‘ﬂ}u 12 Hz {th 15 ~25 min, %*+ {th 1[3//]/_‘] Fig.4 Effect of mixing time on blend uniformity (» = 10)

JE R WU« R i B R AR E LR 3, SR & X 1/ % B ) 1+2.28
WERl Aoy 2 BRI S R S AR % 21] 1o ——4+225 a3 [

A3 E R R HLEE 14k 10,20, 30 ¢/ min, BUEE , 0 5E 100 L1
WA (A +2.28) KPR WA S, Tﬂ,[ﬁﬁ 751 10
B A BN, S SR (A + 2.2 S) BHiHE K, 501 i
S G R ) IR A P 10~ 20 ¢/ min i, 25 ‘

TS R (A + 2.2 S) B, RIS KU 371 3 Y 04

BEFE K 30 ¢/ min I, SR AT A + 2.2 SIS R s 10 15 20 25 30 35 FAHUGEHE/romin-

= N . E5 ERNEENSEHSENZNE (0 =10)
15 ’ﬁ% EJ—L “tﬁﬁ@.lﬂf‘ j‘j Izkﬂir H J:' J_L ‘Fg ﬁr Fig.5 Effect of press machine’s speed on content uniformity

et &, R R ZE M S E IS E A SR (n = 10)
2.6 AAFIEZIWIE YA s BRI 7,00 UL, 3HERE S AR S BOAE X

LT BT T2 RAL s 3, i 45 34 RE B EIITE95% ~ 105% Z[A], & w5 (A + 2.2 S) IR
b 20 T IR b7 BE F AR BUREORE B e FLE 11SD. T 150, BT E AT A R R R i R R T2
AR 4EZR PH102, FH-4% 2. 1 30 T T ARG, 3HEA CIEF
RIGIRAEY S ER RSD 735 A 1.92%,1.78%,2.10% 3 itig
(n=10) s F BB, 4% 6 5534 10 v/ min 647 R4 YBT3 5 B e 5 s 19 50 B SR AR o 24 W i)
3R R AT S BEHLIBORE 10 7 D0 B S FIER B R R T 20T A AR v g s, E R v JE O
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Tab.7 Tablet content and content uniformity of different

sampling points in the process of tableting process

ok TR B ) At a2 (%) A+2.28
1 JE R BT 98. 62 3.73
JER P 99. 37 3.34
JER )G 99. 34 3.40
2 JE R AT 99. 74 3.08
JEF 100. 11 2.82
ER )G 99. 38 3.10
3 JE K BT 98. 67 3.76
ER ¥ 99.21 3.88
EXE 99. 89 3.01

TR S YR A A B R A FE R A ST AR E
AHIEFE b i L R o AT TR B A A B S s )
FEXAET7 T 20052 R 2R i iRk 5 5 T L Rt
RS B IR A D7 N SR A B ) R A L L
B UE % 25 3 SRR Sl TR A5 1 50 B R B s B4 S0 BE Bl bi]
S AL T T AR T

AHFFE 38 A AS [R]85 ) FLAE 5 B e SR A

IR IBE 2R 1AL A 1) 53 55 15 LA 11SD ELFE F100 (1)

ZALE5H AR T E IR A B A B A AT 4 R 1y Y

5 R B AKTE R 0 T B R G X8 5 B S B 4 ) FE R

BN TR A SAAL A 0. 8% ~ 1. 2% 35 Bl N i Ak 7

TRAS Y50 2 R 1 1 50 2 1 R A AR o 1y o 300 Dot 24

SRS A B T I IR A Y S M2 AR 5T ok

B PMEAUG T, 2R AR Doy < 35 wm B, BELRIEIR

G S EERT A EER s BIR B Bk AR R AR A

BT GNR A, SR A AR F) 10 min B TR A3

FAHE TR 5 73 Ah R R R AR T LA 20 4 A

5 R AR S PR Z AR R R R 7 3 5 2450 BE 1Y

BRI, SR AR S (10 ~ 20 v/ min) BEATJE A+, Al 3EEG )

RER N5 R A 73 )2 o I DL i A T T 2538 FH 3 e <t e

© RS RS R ], AT Tl kA
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