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Analysis of Common Pharmaceutical Issues in Application of Generic Nifedipine Controlled-Release Tablets

HAN Yunchuan, LI Fei” ( Center for Drug Evaluation, National Medical Products Administration, Beijing 100076, China)

ABSTRACT :OBJECTIVE To analyze the common pharmaceutical issues in application of generic nifedipine controlled-release tab-
lets, in order to provide reference for the research and manufacture of this formulation. METHODS Based on some references and
review experience, the common issues in the application documents of generic nifedipine controlled-release tablets —about prescription
research, production process research, and quality control, etc. , were analyzed. RESULTS and CONCLUSION Nifedipine con-
trolled-release tablets have certain technical difficulties and individual drug characteristics. A comprehensive study should be conducted
on the basis of osmotic pump controlled-release technology, combined with the characteristics of the reference formulation and nifedip-
ine controlled-release tablets, to ensure that the quality of the generic formulation is equivalent to that of the reference formulation.

KEY WORDS:: generic drug; nifedipine; osmotic pump technology; controlled-release formulation; formulation process; quality control

AT 1, 4- A M E RS 2 H5hi ), BA
MRIES RS (Ca® ) N A, REARS St 1 35 W AL, 97
sk IEER BN , S L e, s UG St o P 52
P, RIS RED 5K FA /NSl K, BEAR AN Ll 387 BE. 77, AT
(L T IR b33 P T U s I 39 T

TR P45 R o e Alza 20 B] & T WUE B 5
HRBAEARNT- G LHHIAL, T 1989 4F4k15 35 [
B2y B P R (Food and Drug Administration ,
FDA) #E#EAE S [ 17 (B 44 : Procardia XL; A%
30,6090 mg) , F 1994 At 3R E (Fah 4 7
Brle] s Fiks :30 .60 mg) , YFTCAE 2R E AN E K B
R AR R R E B & R RHOR,
AT R Y- DL GO 24 2l 7 2 P R, DR AL
R FE AR AR , AR e, 538 AT R AT 4 24 00
U IR R IR IR o R B
—ERARMERE , B3R EC 200/ M ey i e 55 18 P 8
FRBUIRR IR BA B S BAR G R MA T i,
AT IR o IEAFE A A P45 R 0 i 24 W ik
SRR, AT 02 ) R T R i o 24 2 AL )
AT, AR & e AR T it 22 RS0

RN F ), B, Wi, FE 2
HARBPE  Tel: (010)80996355

T E 2GR 2R 2024 4 11 H 55 59 55 22 )

WL 1 - A2 25 A HOR T 3E

T DL TR U 2 R A0 7 BESE A 7= W58 B e 45
il S LA T3 T AT A

1 RFHRERER

TR L - P o8 85 2R R R 1), 4G
AL BRI & 202 BB AK B2 /N L A
HRAOAC . 2L S Bl S22 B R K 9 20 35 2 )2
25 o 2 3B B E R 2N LA ORI o 1 )
TR B AR UERE 25 AL 5 2 Fe il R0 AR ], BRIDR- 551
KHEDIREL 5 2 HUI5H) — 20, fE LAt 1 2847 )
BRI
L1 #RAXRHELES

i A% b - P R BT A 5 A [ N A1 BT 2
A RO S EAEAR G R STk LSS i
CAE e Il A RN B B R (7]
FIAERI R PP . R0 HE A AN 220 % LR H
PARHE T AT 0 4, th T e 8 24 L Xl fER2 I
PRI, IR — 2D A5 A AR L S A
S 5 LA SR DU b T3 21 AT 8 A S
o PR 18 P -5 LI ] 30 22 S K, 38 IV 45

RGeS R s ) [ I O Sl O R A

- 2187 -

Chin Pharm J, 2024 November, Vol. 59 No.?22



B RPN B Ao R S LA VP A B, T
E )2 IR R A A AL J5 b 24 SC HERL
(I RA I FTRNTEgER BERA AR KL —
W4 ) 5 A] et 25RO R i A T
) 50 Bl A A 28 e FH 0, B O e aod e i A
o TION HRELS XS 25 R AR, ISR 4 &
RN R B S X AN [R5 24 2 0 AR )
T RA CIRVER R TR 25, T2
TR T R A LR A I KR AT 7 A R 24
" RAEAR I IR FEIT X R ST LI
L2 JFHBEEH

At B BRI, B2 3l ) 2R A
BOHEIZ o 25 AR T g A= Wy 24530 25 53 28 2 4t (bio-
pharmaceutics classification system, BCS) T 2§ fk &
W ORI A2 , JEORE R AT RE X 25 R
PEAERNA AR RAR B 7T BE LS ZERE 2 £, B
TOREART | L R A B2 A8 A8, AR m] REBR S PR
TRREL N 177 T, 5 T EOR 2 RAR X B 24 1T
RSN, HAS B S A5 R R AR B i 254700,
WG SR A P15 DL E A BE IS LT IT A
JORHNEERRE . S8, AR F I e B IOk 2 3
LI TRV, LT A ] 5 AT R A A — S 250,
SRS B, @S [ N A MRS
SCHRBEHE 7 58 R T N FEARTE

BB [ B (AR A 22 57, IR AR L %
WHIET YR MR & B E MR 2 DS
TESPERIR 00 LS DL B o 370 H i A2 i
FLACH NFEARHEDT S A 5835 , 252 15 A A A 20 A
F SR AE R i, H P ES IR £F 4 2 i SRR
MK R T X 24 R 7 A B, T
T2 RN PR N 155 S & B . 2 F ik
FEAT AR PSR 2T 4k 3R 4 e J7 A A TR 741, 6 43 W
T AT E AR A B, S ([ 24 ) 2020
SRR DU PR R 2T 4 R br S L MR N AR .
A5 SR A B o SO0 B A T BT R P [ 24
H)2020 4 RRARUE

2 EFEIZHREREE

AT 42 R i L 2R o & 25 2 45
B e o R SUZ Rt I RETE B IR A
HATHL AETI MM A B R
AR TP R 2 e AR, 24
AR AT e Bt SR 7 AR R, A 7 T
FEHR I LT LA R

- 2188 -

Chin Pharm J, 2024 November, Vol. 59 No.?22

2.1 AR

BRI X B RURR 5l IR e B ARG T3
A AR ) A R AR R 0T, 24 AR T R R DR T Y
Mt o A R A A P B R R 1 L AT
WFE, SO 25 ] HRBE R AT 5 5%, DU LR SOk 2 EL %
TEFE A T 0 25 )2 645 R B iE RS
AAE L R G UR BRSO BRI (RN T 5%, IRt S
FEPEDF TR AR LRI B S bR T 2 Bk {1
SEIRIE DL A ™ T2 A AN a0 R i
TR TEE . o0, ARGk Jr v A 5 iR
R CUEUAREN AT ) | 35 B U R I W T 25
I T BRSO TIL T, B i ik v R f 24
PN ZGALIE S ), A AR ™ v O 2 () B 1
0, WABEET PP 2 (RN B 7™ i o E s
2.2 Hordral

WATIL A S G T 22—, Fid MR fL
A B T2 e B . K Rl AT X R 2
FLARFTNHEATRIFFE , AL T 2 0 ol i 700 e 2 L A%
S0 ) 7 A AN B AR EE 2 L AR 25 FLAR I
SR T A A T A AT A 2D TR A

AR O T LR A HOARSET, Bl
RIS THAN . BOLITAL L2 5 R EROR,
BT B MU LA TR KNSR RS S
WA SR SRR 2L S A T 5T, A7 AE T4
IANTESE AL, BRIE, — 5 TR IS8 X O TFLAE ¢
SRR ADETE, WATFLFLAR BOBT A FTFLEE |
FLEE A B B A TFLIR B S SR AL S B0 18 3 ) B il
TEMAEAHICTT R, LA S0 RBAFAE S SURRE, i
FeIRGHT LG — M2 A, R 45 B AN R S 800
AT NI, 256 KA = SR E S 8 e
HER 75— 7, ST A SO TF LI & TAE R R
YL T, NI aRFTFLRT & 252 B U], ik
S 2)2FTHL ATHL IS il RAE X R FTHL G R . 2 4L
2y i SLEE OB M AL RN R e TR A 2 A
PR o B PP S R DR S R A FE A
TR HE— 2B 2 T R T T
2.3 FFHBEAK

N 175 M5 by P 235 R I, o T 2 3 R P A1
BRI EMEER . BB RS T KBS R
LU LA YER T BRI NS A
EAFR) (ANl 7R — F R R L IR LR £ TSR )
A4 SR B, FLLH R M R K 3B B

LM 2 ) R, Y- 378 M A % P 2 915 L m] e Ak
558, T RiE AR B TK, 8
o 2575 2024 47 11 55 59 45 22 W)




ARSI 22 % FAA ML) (AN R | 225 ) |, B
FRTE O 1 R S HO I 0], 3k 5 03 J2 B B, 7
PRAACERAE AT ] 20 OB AR 5 42 o

T30 B AL A ) B AACELITTE , o H
THARPIFATHITE , P AE AT IRERIE LR,
g AR — 7 i BE O — s I ] 25 A R % ] A i
Feday ] B R ) SR A AL, HE T2 2m ad A Ak
AR AW 0 1 B R Ak, SR HE R BE M 12k
W AR AR X 2 R A AL W, T4y
7 AL IRL A7 A 25 57 AR TR T L th A7
ALK AT RE S W AW TEA TE A AETRAEHR R
S S ELE/E & A UL NS OO B 574 LN T
AAKS BT FE T, HA5 5 L P 2 7= 15 DU
BZHGEH , LR IEAL ] R — 3

3 REEHIERRBE

Jr A ) ORI i B A A EE R bR, Iy
il 70 52 R 25 2 B 15— SO AR R, 2 i
A IR V=S E i5113 I  NV =RS o = B I
HIE DO S ORI AT IR AR AN R, 1
K2 B RIS Z S R T 2 TR T, it
AN JRy BT BT S R 25 0T, TSN 25 B A T 0
Fb , AGRIEA 700 5 2 R A AT ek
3.1 #HAREEH

JoT i bR o v UL ) LA v AT S oL T
R LI, LT ¥ e o

A KI5 1] 275 [ N A 2l SRR T 5 SRR BE
RRIEFTIT A, B A A1 24 SR o 22 ) A0 4 R Sl
FEXN OISR S 5 B BCR T B iE Ao
B ity S BE R AR AE ity ) X oAy O ik — 20 LAt
FEMEAL , AR A% o A At BE T e LAY (53 4
Fo PSS & T 4RE, TTREAFTE R BT ER AN 56 4
R, F T AR AT S Bt T (s i i Ak 7 =X
HEATOFTE (AR 2 SR TR 55 ) , i PRI o T 4 e
SEARIRNRTE AR ORI JiRRA T35

% [ 24 #i ( United States Pharmacopoeia, USP )
nifedipine extended-release tablets A i H WL ZE 19 224~
Tt TV R ] (- e B R N R L
B41G 80) , i UL ¥F Hh R Ok SR FH S 1D 196 P 51, i %o
HASIA RN SR BT IR . 53 A A it s ey ) o
IR SRR 24 S LAE VA H AR R s [ R BE X I ) 7 AR 52
WVREZAALEAS , BRI TR B & 5 IR ARG 3%, 2 )
TE2A DT SEHE AT 1 28 S DR, G AP A 0 1) =255 Xl
FHUTREEHATIINGE . vt BE PR EE T 45 S e R R 4%
rhE 252 2k 2024 45 11 F 56 59 4556 22 )

RELG 2 12 R, T AU B BN 8] ] i A BN P
PR HEAR 8 RS ) i PR R N A (e
2 IR RE R 252 BT BARSE SIEN ) BOR ™

AR IS0 ) 00 £ FDA S 224> 25 M HLA 23 A 114
B4 A B B 10% i 6 - i fEBORE,
L 453 SCHRIRITE e 24 S LU 5] 5 f2 S 45 R 41
FE A LS R, S R S TN AR s S
HZ ZEM AR E A QN HEAT MR IT o A
S M1 Ak P A )R ST 2 AR O R 4R
ERCHS ) Y B 12
3.2 ZEHNEME

S it J PR R, R & SR T RE 2 52 2y
Wy IR BT, £ B e 25 RO,
B PRBEL, I 25 PR N 2R R i, BT
DI AR RO o RAR 5 64 T 2
TSI, RSN LEANR] LB S TR 25
IR, PG e P BOR TS I Al RENE . 3k
2N B E R 24 I R0 (CDE ) B 32 FDA
BB KA B S HOCHF e A
PP B GO X U AR LB B 4 ol
52 Rl S, AR DRy i ) R 7E L B
RS XU A = T2 il )
33 RA

A - A 22 8, SR [ 23 4l 1 S 2L
TILL 4- NI ka8 g, A
A A ANE PR, AT REXS 25 WA e 1 T
SARI LS =AM o AERH A P PR Fr 7 il
FEIRR A U | B R RS LR A T
G LB P ] 4 R A TS, AR RA 59
R ARIIRSRE . AS AR AT S AR, SRS
IR TR D38, fEAR R P2 U [ Xt il
RS PRIFFE , LAVEWT IR ERE AR SR ™

4 HAthE D EE

R0 A 7 I B SR AU A VI 1] P4 U 25
PR AN, T H 3 A AE U2 BORE AT AT A 1
AL FR, TRy S HO RLAR R R, T TR
SR e MRy R o LA T L ] 5 A BRI, I AR T
SR AR P A TR o XUZ A e o Az
i 2502 Fr BT 7 3K, & 2R OOUZ S
MRS, ERUZ F 7 I i & i i 1k A e b o
AR A T, AR AR, S 1 v ]
72 i AT TR A AT TR BRI AT A G SRR PR AT
G IR AEAE OB L ERE A7 118 B

- 2189 -

Chin Pharm J, 2024 November, Vol. 59 No.?22



JEURL2Y R] BEFRACIR AR RS T BE A AR ARk, T TR AT
JIRIZB B T RIS o o R0 R o8 6 2R LA
Z A A, 5 4 A U] B o A T R 4
WRGIFRIE I bR 5 B LR
BLIRDEEZ A AR dty s AT 6 05 1) 245 8 A F AR O i
AL A SEAE G 2R

5 RE5TR

ARG ERUR A P45 P A F Ao e e 242
WL T S04, 4 T AN [l lb X 7= i (4 BEAR T
KRB K AR BORHE S S DU A2 5%, KL B U
AN L, FEAR 0 S A AR A7 AR I P A TRl AL, 5 T
BB RERERRIAL J5 207 T A T it ] 2
FEHUHREAR o AT 5B B —E AR
MERE D5 ATFEANE FUR R T JEARL” , T B 45458
BEAEPEREF S 253, 0 2 LR BEAT IR AT, 45
B AR R PR T A RS, 2T 2k 2 TP
PR, LABRIEDS il 3 7505 2 LUl ) o e 2 )

REFERENCES

[ 1] SORKINE M, CLISSOLD S P, BROGDEN R N. Nifedipine: a
review of its pharmacodynamic and pharmacokinetic properties,
and therapeutic efficacy, in ischaemic heart disease, hyperten-
sion and related cardiovascular disorders[ J]. Drugs, 1985, 30
(3): 182-274.

[2] SWANSON D R, BARCLAY B L, WONG P S L, et al. Nifedip-
ine gastrointestinal therapeutic system[J]. Am J Med, 1987, 83
(6):39.

[3] LIY, PAN H, DUAN H, et al. Double-layered osmotic pump
controlled release tablets of actarit: in vitro and in vivo evaluation
[J]. Asian J Pharm Sci, 2019, 14(3) : 340-348.

[ 4] BAYER INTELLECTUAL PROPERTY CO., LTD. Drug formula-
tions containing nifedipine or nisodipine and angiotensin [ antago-
nists and/or diuretics : China, CN106214659A[ P]. 2016-12-14.

[ 5] ROSZDRAVNADZOR. Information of Osmo-Adalat [ EB/OL].
(2019-04-16) [2024-01-20 ]. https://grls. rosminzdrav. ru/
Grls_View_v2. aspx? routingGuid = 42da5494-fae6-48{6-8¢68-
11d8d 4919ab5&t =.

[ 6] EMC. Summary of Product Characteristics (SmPC ), Adalat LA
30 mg prolonged-release tablets [ EB/OL]. (2020-11-13)
[2024-01-20 ]. https://www. medicines. org. uk/emc/prod-
uct/6180/smpe.

[ 71 PharmNet. Bund. Fachinformation, Adalat LA 30 mg, Retard-
tabletten [ EB/OL]. (2022-05-18) [2024-01-20]. https://
portal. dimdi. de/amguifree/am/docoutput/additional DocDown-
load. xhtml?  dntObjld =  e33bd44ca-2ada4db9-bf09-
9b4ah6323347.

[ 8] VERMA R K, KRISHNA D M, GARG S. Formulation aspects in
the development of osmotically controlled oral drug delivery sys-
tems[ J]. J Controlled Release, 2002, 79(1/3) .7-27.

[9] MAL, DENG L, CHEN J. Applications of poly (ethylene ox-
ide) in controlled release tablet systems: a review[ J]. Drug Dev
Ind Pharm, 2014, 40(7) . 845-851.

[10] NADER A M, QUINNEY S K, FADDA H M, et al. Effect of
gastric fluid volume on the in vitro dissolution and in vivo absorp-

tion of BCS class II drugs: a case study with nifedipine [ J].
£ 2190 -

Chin Pharm J, 2024 November, Vol. 59 No.?22

[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

AAPS ], 2016, 18(4) . 981-988.

GHOSH A, MAJUMDER A. Drug Delivery Through Osmotic Sys-
tems-An Overview[ J|. J Appl Pharm Sci, 2011, 1(2) :38-49.
HERTING M G, KLEINEBUDDE P. Roll compaction/dry granu-
lation; Effect of raw material particle size on granule and tablet
properties[ J]. Int J Pharm, 2007, 338(1/2) :110-118.

DE LUCA M, IOELE G, RAGNO G. 1, 4-Dihydropyridine anti-
hypertensive drugs: Recent advances in photostabilization strate-
gies[ J]. Pharmaceutics, 2019, 11(2) ; 1-13.

WANG X, LEI H, BERGER R, et al. Hygroscopic properties
of NaCl nanoparticles on the surface: a scanning force micros-
copy study [ J]. Phys Chem Chem Phys, 2020, 22 (18) .
9967-9973.

WU L, WANG L, WANG S, et al. Three dimensional structural
insight of laser drilled orifices in osmotic pump tablets[ J]. Eur J
Pharm Sci, 2016, 93.:287-294. DOI: 10. 1016/j. ejps. 2016.
08. 039.

MALATERRE V, OGORKA J, LOGGIA N, et al. Approach to
design push-pull osmotic pumps[ J]. Int J Pharm, 2009, 376
(1/2): 56-62.

ZHOU Z, DU C, LI T, et al. Thermal post-treatment alters nu-
trient release from a controlled-release fertilizer coated with a
waterborne polymer[ J]. Sci Rep, 2015, 5(1): 19.

CDE. Guiding principles for pharmaceutical research technology
of oral sustained-release formulations of chemical drugs [ EB/
OL]. (2007-10-23) [2024-01-20]. https://www. cde. org.
cn/zdyz/ domesticinfopage? zdyzIdCODE = dac5h835d9985839
87208ad6fef0d01b.

FDA. Drug@ FDA, Labels for NDA 019684 [ EB/OL]. (2021-
11-09) [2024-01-20]. https://www. accessdata. fda. gov/
drugsatfda_docs/label/2021/01968450331bl. pdf.

NMPA. Technical guidelines for the study of human bioequiva-
lence of chemical generic drugs using pharmacokinetic parameters
as endpoint evaluation indicators [ EB/OL ]. (2016-03-18)
[2024-01-20]. https;//www. nmpa. gov. cn/xxgk/ggte/ype-
gte/ypqtgete/20160318210001725. html.

CDE. Guiding principles for pharmaceutical research technology
of oral controlled release formulations of chemical generic drugs in
ethanol dose pouring test[ EB/OL]. (2022-11-07) [2024-01-
20]. htips://www. cde. org. cn/main/news/viewInfoCommon/
cd0b414826862271694b62947 23964 c.

FDA. Guidance for industry bioavailability and bioequivalence
studies submitted in NDAs or INDs-general considerations [ EB/
OL]. (2019-02-16) [2024-01-20]. https://www. fda. gov/
media/88254/Download.

CAIRA M R, ROBBERTSE Y, BERGH ] J, et al. Structural
characterization, physicochemical properties, and thermal stabili-
ty of three crystal forms of nifedipine[ J]. J Pharm Sci, 2003, 92
(12): 2519-2533.

CDE. Guiding principles for the research technology of chemical
generic drug crystal forms[ EB/OL]. (2021-12-23) [2024-01-
20]. https://www. cde. org. cn/main/news/viewInfoCommon/
0865981f43397249€373ee6d6e5hd66b.

WHO. Expert Committee on Specifications for Pharmaceutical Prepa-
rations. Technical report series No. 992, annex 4: general guidance
on hold-time studies [ EB/OL] [2024-01-20]. hitp://www. who.
int/medicine/ areas/ quality _safety/ quality _assurance/expert _com-
mittee/trs_992/en/ .

NMPA. Technical guidelines for stability research of chemical
drugs ( raw materials and preparations) [ EB/OL]. (2015-02-
05) [2024-01-20]. https://www. nmpa. gov. cn/xxgk/ggte/
ypgete/ ypqtgete/20150205120001100. html.

HAN Y C, SIX F, X X H, et al. General considerations on ge-
neric preparation study of double-layered push-pull osmotic pump
controlled-release preparations[ J]. Chin J New Drugs ( 7 [E#r 2y
Zei) , 2022, 31(13) :1254-1258. (Yoke H #7.2024-01-23)

ThE 2GR 2R 2024 4 11 H 55 59 55 22 )



