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Effect of Formulation and Technology on Blend Uniformity and Content Uniformity of Rosuvastatin
Calcium Tablets

HE Hua, SONG Lijie, CHEN Peipei, WU Qingqing, ZHAO Wangming, JIN Zhixiu(Yangtze River Pharmaceutical
Group Co., Ltd., Taizhou 225321, China)

ABSTRACT: OBJECTIVE To study the influence of the excipients in formulation and technology on the blend uniformity
and content uniformity of rosuvastatin calcium tablets. METHODS Used the powder direct compression technology, through
single factor experiment, the types of lactose, the types of microcrystalline cellulose, the ratios of lactose to microcrystalline
cellulose, the types of calcium salt and the dosages of crospovidone were investigated for the influence of the blend uniformity
and content uniformity. The influence of blending process on the blend uniformity and the influence of tableting process on the
content uniformity were studied. RESULTS There were good blend uniformity and content uniformity on types of lactose(T80,
PW80, 315), types of microcrystalline cellulose(PH102, M102, 102), different ratios of lactose to microcrystalline cellulose(1 : 1,
3:1,1:3), types of calcium salt[calcium phosphate(fine particles), dibasic calcium phosphate anhydrous(fine particles, fine
powder), calcium carbonate(fine powder)] and dosages of crospovidone, but a poor result on calcium phosphate(coarse particles).
Added 50% lactose to the mixing container, added active pharmaceutical ingredient, microcrystalline cellulose, crospovidone and
calcium phosphate, mixed at 10 r-min~' for 20—25 min; then added the remaining lactose and mixed at 10 r-min~' for 15-25 min,
the blend uniformity was good. The content uniformity of gravity feeder and tableting speed(10-20 r-min!) was good, but a bad
result on forced feeder and tableting speed(30 r'min~'). CONCLUSION The types of lactose and microcrystalline cellulose,
ratios of lactose to microcrystalline cellulose, types of calcium salt and dosages of crospovidone suitable for the powder direct
compression process are selected through research. The range of blending process parameters is investigated, and the gravity
feeder and tableting speed(10-20 r'min™") are optimized to obtain good blend uniformity and content uniformity.

KEYWORDS: rosuvastatin calcium tablets; direct compression; blend uniformity; content uniformity
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KEEER TZER BT, WaeH &R, JoHE
T, RGNy, R E N R AR
IHES, HEsh THIF T2 LR, [iRAREEE
R T2 DA FISCEt . HeET AR T 45 R 7E 1 Y
R KA 5 mg A1 10 mg, S/ NEUAK 5]
W AR B R T2 AE /NRIAS il 590 1 12 FH P s A
¥4 =] £ (blend uniformity , BU) & & & ¥4 &) fiF
(content uniformity, CU)ZR#m, HiklESR . T
CRER S RE LS E YRy 2, SR
it Jo g AR S ) ARSI DA B AT AR AT T S A AT
TG, RAMAKEEERERTZ, BRATH4
PR T %57 BU & CU RY52m, il 5097 &
PUESERKIE
1 NES5RH

SIM-50 M BEAL(R (AR 90 SE ML A PR 2>
F]); HBD-5 R[] g b=V A LG R R 5 A1 A R
23 )); DP30A s AL AL st e sr BHCA IR
A]); C&C800 AUJie’s He i MLAL s B AR A
FR /A7) ; Mastersizer 3 000 JOCAT SR B #1 Y
(Malvern); 1260 I = 350 AH (3% (X (35 [E Agilent).

T & A 7T 85 TR 24 (LU AR B 1 25 B R 2
A, fit5: 1709020015 FiD: 100.1%); FndF At
TTES X B (P & 25 R e RS e, it
100375-201103; & & 92.3%); FLHHPWS0, 7T
BT ENA AR, #5 . P181001); FLHE(31S,
KERRY, #t5: 8516031051); FL#¥(T80, MEGGLE,
# 5 . L104315215A552) ; ik &4 4F 48 &
(mcrocystalline cellulose , MCC)PH102(FMC, #t 5 :
P216829643); MCC 102(JRS, #t5: 5610273519);
MCCMI02(HI &4 T e A R A w], #it%5 .
C1808050); WEMRESCHLIFRL, 5 : C44925A),
W R4S (40 kL, it S . MVST30E) 35 1 A
Budenheim; Jo/KBEFR S 55 (415 , PRAYON, #it5 .
A057339); Jo/KBERR S ES (AR, M R EE 2
HRRAR, #t5: 20180108); MM A4S (41 H
SUDEEP , it 5 : 3GHO0036) ; 3¢ Bk % 4k i
(crospovidone, PVPP)(XL-10, ASHLAND, #t*5:
0001964827); R fRIREE (WL 4E2l A BRA A,
5. 180402),
2 Hk
21 A TZ

IbJ7 : FRETAR AT S 20.8 g FLAHE 180 g MCC
60g. PVPP15g, #5654k 21.2 g, RHEMREE 3 g.

PR FHZ5 % 2022 48 12 H 5 39 857 24 )

2 R EERA R R, FEIRAAET
A 50%89FL0E, ZJEMAJREZS . MCC. PVPP
FESER, L 10 rrmin ' {BE 20 min; FIIAREISAHY
FLAE, LA 10 r-min ' R4S 20 min; HJE AR IR R
B, L 10 rmin ' IEA 10 ming ZJR#ETER .
BU: ZYRJGTE 10 ADATRM B HORE, Al
S, 10 MRS ER RSD, BRI
WA 1,

1 BETEE
Fig. 1 Sampling diagram

CUB: JE Rt 2 AR 2 min BUEE, 10 A4A
) A5, ARSI B TR 10 MRS R A+2.2 S(4
S B — AN BRI ABR S 2R 100 BFHXS & &
SKHIE, A Wb 5BHHZ EM4NHE, SR
FE AR AR 2E) .

ANFRAE IR 8 B — > A AR 8 5 <25 mg
s F 2 A/ N TR BRI B 25% 5
2.2 KTk SO A

{0, 3% 2% 1 . Waters XBridge Cis(4.6 mmx
150 mm, 3.5 pum); LIZK-ZNE-#EFR(600 : 400 : 1)
SHTRShAE; AR . 242 nm; KHJE: 40 °C; i
#: 1.0 mL-min'; #FAEE: 10 pL,

XF BRI R 2% BRI &7 H A 7T 85 % R
2 26 mg(ZIA Y THaET AT 25 mg), & 25 mL
B, MEBRI[ZE-KQS - 1) IRmItRBER
ZIEE, $85], VE RN BRI 2 . K 2 B AR
A A 2 mL, E 20 mL IR, ARSI R R
B, w5, BIE,

M SR 1 RS U IR AR V(Y
Y TA i AT HABTT 10~30 mg), ik, B
Wy iR 2 200 mL B, FRBSR AR ZR
THVEHURENE, TR v — It =i,
MBS R, WA 10 min (HEGEF AT G, T
s R 2R, $25, i 0.45 um AHLRYE
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R, FEEVIUEM 3 mL, HUELUEMH T BU MIE .
HEA VAR 2 M4  BUARAS 1 A, B 100 mL
HHP, IFEESZ) 30 mL, A 10 min [HEET
AT, FBImBERmERZE, 75, o
0.45 pm AHLRIEM, FEWUER 3 mL, HELIE
T CU Mz,
3 #R
3.1 ERF BU M CU By520
TEBRREE T2, S v s e 2 x5 4
BHY BU J CU SEMEK, Horr i R Rk
KHEVER . LA “2.17 TR AT MR, 4Bk
FLBE . MCC. 58 . PVPP 1EWHIFEx 4, %4
BU #1 CU,
3.1 FHEES R FLBEENE RN, fEAL
J7 i ik B 60%, AN R A ZURE LS X F R R B
R T 24 BiEsgm, st 2 v 5 BU & CU,
PEPE 3 FORIE] T KA FLBE AL (T80, PWS8O0, 315),
fil g5 HEs, HE BU. KIEfMA e CU, PG SE IS,
R 1,

®1 TEAEFILEALT X BU/CU
Tab.1 Formulations of different types of lactose and BU/CU

~ BU CU
7 FME ks e A
Gis A5 ©) T sp, MTER L o
(x£s, n=10) (x£s, n=10)
1 T80 36.0 6.51£0.10 1.47 101.0£1.50 4.3

2 PW80 36.3 6.50+0.13 1.97 100.9£0.99 3.1

3 315 38.1 6.57+0.06 0.90 101.6£0.46 2.6

T MCC 2y PH102, PVPP Jy XL-10, 45Eh2S70 240 Uk BERR AT .
Note: MCC was PH102, PVPP was XL-10, and the type of calcium salt
was calcium phosphate(fine particles).

ZERER, 3 MRS ZUPH(TS0. PWSO,
315)AE T RS mS A 25 5, T8O FLFE S PWS0 3L
FER AR ZE R, TP s 315 U5 1 FLH
TohEmg 2=, IRIEfMEEE 40°, BU ¥<3.0%",
FEA T YPENRE A RS B3/ s CU i <
15.081, RS RIS), HX R R A0 KU 55
o BE L, 3 RS A LB AT AR AT T4 R Ak
TR R EEES, ERRIT KT
YRR
3.1.2 MCC BISRsgm MCC fERMETEH, 7
WIS R 20%, B —e WEHPER, TR
KT AW R 2, HiR A ¥5)
PEo [Fl—2RAUR] 0 MCC HTRIEXL T 4K
ANF, FEARKAZES, MHHGREE —E

- 3258 -

Chin J Mod Appl Pharm, 2022 December, Vol.39 No.24

oM, BEFE 3 FOASTR] T R TR K B MCC #d
S(M102, 102, PH102), HI%&FEM, %% BU,
R1Ef & CU, WFE 2.

#£2 TEAE MCCAH K BU/CU

Tab. 2 Formulations of different types of microcrystalline
cellulose and BU/CU

BU CU
W5 MCC o fkikfa/
G WE @ AE%  RSD/ HDEE%

(X+s, n=10) % (x+s, n=10)

1 PH102 36.0  6.51+0.10 1.47 101.0+1.5 4.3

4 MI102 36.0  6.44+0.10 1.62 99.5+1.2 3.0

5 102 357  6.45+0.15 2.27 101.9+0.5 3.0

. FLWEN T80, PVPP N XL-10, 45:Eh270 40 Uk B BR AT
Note: Lactose was T80, PVPP was XL-10, and the type of calcium salt
was calcium phosphate(fine particles).

SRR, 3FARRE] ZH MCCM102, 102,
PHI102)f Ak i sh ik e i P22 57, sl PEART .
BU ¥ <3.0%, &M HXTPBHE G A 3450 1 KU 44
/Ny CU <150, RIAGTEIL], XHEA ALY
SRR BN 8 L, 3R RS A MCC X
EPARALITE5 H AL T T2 AR G i vk 22 5, 7E
il 7T K ik B A AT VR S i
3.1.3 FLWES MCC el sgm  FUMES MCC 1k
RIS T AR 80%, MU
() EL X A 7 i Sl A B, S P 2= T
RERZI BU J CU. #E#F 3 FhELBIZLAE - MCC(3 -
1. 1:1, 1:3), Hl&MESR, 5% BU. KILMA K
CU, W3 3.

#z3 THEAHIE: MCC 4 F R BU/CU
Tab. 3  Formulations of different ratios of lactose to
microcrystalline cellulose and BU/CU

BU CU
A 4 /%

A+2.28
(X+s, n=10)

101.0+1.5 4.3

Ly LM Mcc b
i T80 e

FH/%  RSD/
(X+s, n=10) %

1 180 60 36.0 6.51£0.10 1.47

6 90 90 37.6  6.56+0.11 1.66 97.0+0.4 3.8

7 60 180  38.7 6.52+0.14 2.17 98.7+0.5 2.5

{E: PVPP Jy XL-10, #5ER2ERG ABURIEIREY .
Note: PVPP was XL-10, and the type of calcium salt was calcium
phosphate(fine particles).

SRR, 3 MO ELBIEURE - MCCG3 1.
111 ) rmahteng A =%, & MCC
LR3I, sl T Bk BU #<3.0%,
LM - MCCAE3 1 1~1 : 3 WA RHE A
SRR E /N CU Mt <15.0, K& 5],
R AR N, 25, 3 R sl i EL

B 2 2022 45 12 A% 39 E5 24 I




B © MCC X EEF M TS F4b Jr T2 520 G
S, ERRIT AR AT e
3.1.4 ARIZERIEEER W FEREAREN,
AR E R A (pH (H), AT AR P R 9 2
Bo AN FIZEHR B85 EE IR AN [R], AT e e il
R, PERRRIZEAY A A ER (IR ES . KB
245 WRIRES), WIFEM, FE BU. RIEMA K
CU, W3 4.

*4 TEERELGEA T K BU/CU
Tab. 4 Formulations of different types of calcium salts and
BU/CU

s . BU cu

7 e

p R fape) W% RSDy MRS
= (X+s, n=10) % (¥xs, n=10) '

A RS/ 4N TR 36.0
8 WL S/ ML 35.8
9 JUKBHRAFYANGER. 36.4
10 FooR AR 55/ 404 37.3
11 BRIRES/2HY 40.6
: FLAEA T80, MCC 3 PH102, PVPP 2y XL-10,
Note: Lactose was T80, MCC was PH102, PVPP was XL-10.

BRI , ANFZERIEGER (BERRES | oKL
B BRIRES) AL T5 T Sl s A7 22 5, BEmRES 5ok
BERR EUSAE T IR IEAARZEATK, Tl AT ; BRIR
PEAL Ty A PERS 22, IRIEFAIRE] 400, FTREHTRT
FHRRFRES A S AA , KPR SRR B B 52
FrE, {Hh BU F CU S52R A, BRIRESAL 7 H6E
IRBIESR, IR S rT TR & KRR T2
MZ%, T MR SEBR G OLPTAG 7™ i B i

BRI B IRES A0 T BU>3.0%, HAhZEAIES
Ak Jr BUS3.0%; HLUBUR A BRRRE5AL 5 CU 35 %)
10.0, #3k 15.0, HAWSEAVESE AL I W] <<15.0,
SERAED , OB RO BEIR 5 5 BEROR, B 5 Al
PrRFRORLEE 22 S 80K, AR J7 S MUBURLR ), 2
TR i A v s B DR Rk gl i 7 A AN 2 5 31
U6 TR M AE S R 5 o e B R 5 1 2 B B
KLARLEE A TR 0L, SRR RORLR/N . RIS
RSEARL,

Zi b, WRRRES(ARRURD) . JC/K IR S 85 (40
LAY ) BB PR 8 (A A9 ) %o B AR AV T 45 )7 Ak Iy T
SRR T AR 2E e, AR Kot R AT
((VpriEe
3.1.5 PVPP &M PVPP(XL-10)/F i i
M, HRTE 5%, WahiEizE, TREm BU

PR FHZ5 % 2022 48 12 H 5 39 857 24 )

6.51£0.10 1.47 101.0£1.5 43

6.49+0.24 3.62  98.3+3.8 10.0
6.45+0.07 1.07 101.5+1.1 3.9
6.55£0.17 2.59 100.0£2.2 4.9

6.55+0.19 2.89 100.0+2.2 4.8

K CU, L&A F & PVPP(3%, 5%, 7%), i
HRENY, ZEBU, IRIEA N CU, Z5RILE 5.
%5 1 [F A& PVPP & # & BU/CU

Tab 5 Formulations of different dosages of PVPP and
BU/CU

b
g} s MCC  PVPP ik BU Ccu

PH102/ XL-10/ ffj/

% T80/g Fik/%  RSD/ X EE%

= g & (O (s, n=10) % (rxs n:10)A+2'2S
= , ,

1 180 60 15 360 6.51x0.10 147 101.0£1.5 43
12 1845 615 9 362 6.68+0.10 151 97715 56
13 1755 585 21 371 6.65:0.15 230 98.4+14 47

e EGER ST Sy A R B R
Note: Type of calcium salt was calcium phosphate(fine particles).

R BN, AW PVPP FE3%, 5%, 7%)4k
TR FAARZE AN, R I A o A 123 R P X )
BRI IA A BU ¥I<3.0%, CUJ<15.0,
Zi b, ARIR PVPP H# (3%, 5%, 7%)% TRt
TTES R Ab 7 T A RS2 TG i vk 22 5, 7E I FIFF
RIS AR
3.2 T.Z2:% BU I CU By540
3.2.1 IRGEEIMSEmE 4% 2017 WRATT, F
ZAEIA 50% K FLBE T8O Ji , F- AR 2 . MCC
PH102 .PVPP XL-10 FIHES5 4106, L 10 r-min™!
B4 15, 20, 25 min (9 BU; KAEMAFISFLEE
J5, L 10 rmin B4 15, 20, 25 min ¥ BU, 4%
BITEIR AR L. H . TALEE 10 4508 1),
K&, 8 BU, 45 ILEE 6.

#z6 T FRAHE BU
Tab. 6 Different mixing time-BU

BU
WELE  RARE/min L%
(x£s, n=10) RSD/%
15 9.57+0.38 4.01
B 20 9.55+0.21 2.16
25 9.52+0.19 1.95
15 6.65+0.06 0.84
5 20 6.60+0.12 1.76
25 6.710.18 2.65

Zikmn, H—2RA 15 min 1) BU>3.0%,
20 min A1 25 min B BU<3.0%; & 4% 15~25 min
1 BU ¥ <3.0%, RUTEREGAASTIA 50%H)
FLWE, ZJEIMAJEEZ) . MCC. PVPP FIBERRES
PL 10 r-min ' {4 20~25 min; FIIA BRI BFLE,
P10 r-min ' {RG 15~25 min, ¥EIEEIR S5,
322 FERERESREN X TFRRER T,
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YIRER A i sh vk T AR B i 42 25 St 5 B #e R R i A
R RIS, TR B A AR5, AR
R IRk X 7= S A E SR, BORA “3.2.17
BURAN T, %452 3 FhSHUE R HLAYSEM, BRih &
R ALEE TR e R R LGEE T k) . e
e R ALGREIELES , IEREREE 10~50 r'min™),
JERESEN 10 r-min ', XFEE 3 FhRAE H LT R
R CU, Z5A LRGP R A LIS
R, 45T,

x=7T TREKE S FEREE CU
Tab. 7 Different types of feeders and feeding speeds-CU

%, =10, ¥HmEFEMITIH

i E:Wap)if a5 S ek g
Hupp ek 10rmin~' 20 rmin"' 50 rrmin!

1 97.0 100.0 98.9 99.0 98.5
2 99.4 98.9 97.6 98.1 95.5
3 98.6 1022 98.8 98.6 92.1
4 98.7 100.6 97.8 96.1 87.0
5 975 101.6 98.0 95.0 94.4
6 96.8 1022 96.5 93.5 97.1
7 97.8 96.8 95.1 91.8 87.7
8 977 975 93.5 929 87.1
9 97.9 97.8 92.8 92.7 94.0
10 99.3 102.8 933 91.1 98.1
W 981 100.0 96.2 94.9 932
aabs 39 48 9.0 1.6 16.7

M &5, SRS RS 2 FlUE R HL
(PR R ALRIESS 7 HL)CU 3<<15.0, % 553
A, H BT R RIS s E T 100%; R A
RS R HL, BEE IERE B N, CU B K,
50 r-min~! £55>15.0, HRFEDICRHE B BT R R 5703
YA M EEE AR R RS, B
RO SRR 2, HENR A ¥ S e T g
FENEHS 2 B E R A0 2, B R 2 ) |
B3, BEBT SR B s, il
2, SECEEBELREAC SR IR X
YR — PRI E AR TR, SRR, Pkl
— PR E o BT R B R AU, RS e
FIekEs s aR ok T AR IS e R ALRR I R AR
M, EERYE YR FE CU A,

3.23 JEREEMZN TR PRSIk
AIRESEWRL Y, SO A R 9T R T
B, EIIIERSAZ R TR A B Ry sh e, o
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Rmahtez, KA SR, YRR,
REEFSLR, BHFEGEAYY ., RHE
Jrmkkgs R, RRAR R 3 T CU, 45

L3k 8,

®8 TEEREET CU
Tab. 8 Different compression speeds-CU

CU
JE 7 3 /e min~! SitAr /%
10 99.4+1.1 3.0
20 101.2+2.9 7.5
30 102.2+5.7 14.7

SRR, EARIERHEET, CUAMEZE
S, R AR, CU MK, RIS EBAEA],
A RATH, EA#EESE 10~20 rmin', CU<
15.0, A LAEAZ s Fe i U AE 30 rmin™', CU #i<15.0,
B B, B RS o P 3R
WRYEE R ALZERY, ERGE MR M, R4
PR A AT A R
33 W TZENR

R 1 b B 21" BRIRE T2, R
FHEE Syhelas, DU HU% 10 romin ! il 48 3 LA
i, BUMICU S5 L% 9,

#=9 AFIELEH BUCUmn=3)

Tab. 9 Reproducibility of formulation and preparation
process—BU/CU(n=3)
BU CU
i ER% T £ 8t /%
TR RSD/% HIXPERR s
(X+s, n=10) (xts, n=10)
1 6.65+0.18 2.70 98.3+1.7 53
2 6.57+0.06 0.90 98.8+1.3 4.0
3 6.56+0.11 1.66 98.6£1.7 52

AR AT, 3 fbHE R BU $<3.0%, CU
¥1<15.0, KWL R & T 2017,
4 g

H i ] AR STk i 6 2R e 40 G T B dT AR
iT#5 7 BU Ml CU J5 i A9AHFSY, AHF 5838 i %F
B dt AT ES H 8 oK BE T 2 B R s BU A
CU WRZFHATRGEVS, Tkl 17186 5k
Fefil . R RS, B TIREG TASE,
P TRk ge 288 N R 7 3R, 3RS T R4 BU
Ml CU,

7 L& IR 1 1 R R 25 2 OB Ak A B T
RGBS K AT 25 T i S5k} 245 2 SRy

B 2 2022 45 12 A% 39 E5 24 I




EHLK R, Doo<30 pm, HURE i A2 FIRE S AL BRXS
R BU AR MR 2 OGP E Y, X I
B EBCR A WIR I E R e R il B 45 o =
SR R 7E SRS B A R R AR RIS
TR AT 5 AE EURE S v R A% 38 AR 7 AR kL A
2, 7 2 WHREFRa R bl iR 25, TEAE
FEHR BT 1~3 f5 2 20 mL PEAIEH, 3@
AR S E R S R, DA U,
SR R BRI ARSI o X TR [ 4R S5 T
MIWESE, O SCHERHRIED1S), ABFFE 454 SCik
RIE N BT TR, FLBES MCC
Pk, FriFaE 9 A5 K e BI%s BU Ml CU S0 5%
ANy STESER R ISIHEAT TR gE, HPki Rk m
FLBURL X BU £ CU BEmAg K,

HE LTS AR, CU AR i s
PR, RS AT g AU s e 1O AR 5 5E
X T2 RIBESE, FEAR T B s AT T 85
() CU RS, X b5 25 0 A8 A 48 50 3

CDE KA T A FFAE R € 1 A 3 A i 550
G By 5] B R b ) R B B 5 B R BR FE
DU CAE >R D Re ) ) 35 DL )3 T b e 72 BU SR AR X
brifEf 25 RSD #EATIEANTY, IEH PEAGBRBE N <
5.0%. ISPE([E Prifil 25 TFE Pp2 )i BU SR FHARE
fiZ= SD HEATIFN DY, IEH IEARBREE R <3.0%. il
X B, SD Sl it 1SRk AR X S 1
i, RSD MI&AZR, FRIEALG BU, Pi& 25K
K, BZHREWEHM S ENES; TR
JEARAE, ISPE MHXTHE ™4 o A58 7E BLEERE I,
K H RSD #479F BU, BRE R <3.0%.
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