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Preparation and in vitro-in vivo evaluation of Tadalafil Tablets
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Abstract: Objective To prepare Tadalafil tablets and investigate its in vitro-in vivo release characteristics. Methods Using
dissolution degree as index ,to screen the amount of each excipient and the coating weight gain. £, similarity factor method was used
to compare the similarity of dissolution curves between self-made preparation and reference preparation in 0.5%SDS solution,
0.1 mol/L hydrochloric acid solution containing 0.5% SDS, pH 4.5 sodium acetate buffer containing 0.5%SDS, and pH6.8 phosphate
buffer containing 0.5% SDS.To compare the pharmacokinetic characteristics of the two preparations in beagle body. Results The
formulation of tadalafil tablets was tadalafil 20 mg, 227.625 mg lactose 50M, 10.5 mg hydroxypropyl cellulose L, croscarmellose
sodium 19.6 mg, SDS 0.525 mg, 70 mg microcrystalline cellulose M102, and magnesium stearate 1.75 mg, and the coating weight
gain ranged from 2% to 4%.The similarity factor (f;) of the self-made preparation and the reference preparation was greater than 65
in the four dissolution media, and the dissolution behavior of the two preparations was similar in vitro. There were no significant

differences in pharmacokinetic parameters AUC,,, C,.. and ¢ . The relative bioavailability of self-made tadalafil tablets was (101.67

+ 8.99)%. Conclusions Tadalafil tablets were successfully prepared, and its in vitro dissolution and in vivo pharmacokinetic behavior
were similar to reference preparations.
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A- dissolution medium; B- blank accessory solution; C- reference sub-
stance solution; D- test solution
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Fig.1 Representative chromatogram of 0.5% SDS + pH
6.8 phosphate buffer medium
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Fig.2 Dissolution curves in vitro of Tadalafil Tablets with dif-

ferentlactose and microcrystalline cellulose ratios (;:ks, n=6)
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Fig.3 Dissolution curves in vitro of Tadalafil Tablets with

different types and dosages of binders (;:ks, n=6)
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Fig. 4 Dissolution curves in vitro of Tadalafil Tablets with

different contents of croscarmellose sodium (;:I:s, n=6)
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Fig. 5 Dissolution curves in vitro of Tadalafil Tablets with
different contents of SDS (;:I:s, n=6)
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Fig. 6 Dissolution curves in vitro of Tadalafil Tablets with

different contents of magnesium stearate (;:Es, n=6)
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Fig. 7 Dissolution curves in vitro of Tadalafil Tablets with

different coating weight gains (;:ts, n=6)
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Fig. 8 In vitro dissolution curves of self-made preparation and reference preparation in four media (;:!:s, n=6)
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200703 87.9 93.1 83.7 86.4

2.5 KAAHFEHRR

251 Z5ZJNE S MAERE R 5 & XUR
XN T % 6 HUETE Beagle KB AL/ A AB
PR RA3 R B a 20120, REF AN
WG, AT IE 2 25 . A 2H Beagle K ig Z LU il 571 1
Jr (% 20 mg) , B 41 Beagle K ig H il fill 771 1 F (3R
20 mg) , REMMAERG, &1 AEBI, 4
Beagle K2 X k% o

Iy HAELS 5 )5 0.33.0.67.1.00.1.50.2.00.2.50

4.00. 8.00. 12.00. 24.00. 36.00. 48.00. 64.00 h T
Beagle R 11l il 8405 i Ik BRI 4 mL, B 1% 3%
PrEE I B0 b, 7E 3 000 r/min 250 10 min J5 , B
IEWE T -20 CCUKFE AR AR .
252 IRAESI M A« 8 A Shim-
pack Scepter C,-120 (100 mm X 2.1 mm, 3 mm) ; /it
ZAH 10 mmol/L Z FRE VR - HEE(10:90) 5 R TR
& 0.3 mL/min; #7540 °C.

JR VS A BT B EE TR 2 EKR
IS 5 B 40 A I 350 °C 5 #575,5.25 MPa; i B <,
1.75 MPa; ftll 35 $7 JF F0 P A b 78 2 1 Alf 48 L 1R A
40.35 V. it fERE N 22.30 eV FI T ERESHTHIE T
SCNE 43 3 m/z 389.5—258.2 (Al ik #i AE ) m/z
284.3—151.4CGHLPE ) .

IR it P A B < T [R] AT AE i 300 pL,
N JF B R B N 200 ng/mL () 3 78 P 4 BRI TR CHY R
AR R FED30 uL, imiERA) G INNESEE 64 mL, 75

i€ 3 mine 3 000 r/min &0 10 min, i HiEE 3.0 mL,
HEASEZE W, H 100 uL Ji s A 2% , e
3 min, 6 000 r/min 0> 10 min, B & WGHEFE5E .
253 fEillgE R Beagle Kig 4 T2 Ll 7 F0 H il
i35 J5 , 1 357 1 24 94 P -k ) i 2 LI 9.

AN [) B T 5 100 25 ¥R 22 DAS 2.0 25 30 22 5 1)
e BRI E, FEA ¥ SH MK 3.
] —a Bl

300 —e— Bl

25 EE /(ng-mL™1)
8
, v

—_

(=1

S
1

0 . T T gt
0 15 30 45 60
th
E9 BHHFIFSLEHFHFEMZERE - 250 % (ot
s,n=12)

Fig.9 Mean drugplasma concentration-time curves of self-
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Table 3 Pharmacokinetic parameters of self-made
preparation and reference preparation (xxs, n=12)

S ER B 1 i 751 Z Ll
AUC, o, hpgL ' 2661481421 2 634.68+15.08
AUC,, hpgL ™' 2670.77+25.01 2 641.08+21.78
- h 2.00+7.71 2.00+15.82
Coe ugL™! 303.99+9.59 311.89+12.75
ts h 8.34423.32 8.27+15.31

X B i 7R 22 L R0 24 30 5 2 B0 AT R ¢
g AT, 45 I Gu it 2 22 7, R 2 /Ml 7 e A
MR L B 2%, 5SS HIFIMLE, 8%
7B 1 R AE 6 AR PR BE D (101.67 £8.99) %



+ 1908 -

$F44% FEH 2021F91 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 44 No.9 September 2021

3 g

BN KRG, 1E37 °C.pHAE 1.0~
7.5 W, BRI KA AR YR TAZ 1250 mL
(A T, U0 IA A 12 24 ) 0 e VS R Ve 1Y) e 2 AR
TEARIED s Ak bz AR R IR R KA 27 20 mg, &
T B TR 58 5 20 mg Ik iz Al SRk 24 78 A4k K
0.1 mol/L ) £ R ¥4 ¥  pH 4.5 B FREN 22 vH i < pH 6.8
Tl 2 R 2% 1 W 5 A VA T 7 AR AR IRl 5 882
6 250.6 666.7 407 mL, 3J KT 250 mL, FH 1 AT ) Wy
BB AR M2

PAZ Ll 00 R AT D B 880 HY RE it 2R 1 [X
g3 77 o Ak i AR 2 L A AE 0.5%SDS W W
0.5%SDS ] 0.1 mol/L 1] 5 2 ¥ ¥ & 0.5%SDS [
pH 4.5 BSFR BN 22 PP . & 0.5%SDS [ pH 6.8 i i £
Gz, 10 min % H FE ik 40%, 30 min ¥ H B IA
80% , Rl , FH HLAE i H A o 25 %% B il 1) S5 2t
1l 770 B A A 2 R

A PN SI2 36 R P R ) S O A ARS8 T 5 4y
2% 52 7 [ #1577 5 2 LI 5 7E Beagle K AA Y )
E)¥ B H . K LC-MS/MS ¥l 52 Aih i F7 AF 11
M3 R P 1% B AT & Ja ko, ] 3l 2 ok s
e 11 25 94 P55 (0 2 R o X ) 1) R R 2 L )
N 258 % S HOIAT Gt S o0 bt 25 R OE B 3 M =
S, Ut B EAEAR A 1 2453 2 R AR R

AT TR A5 ) T A IA AR Fr, HAb oy T
SEL R A T, M R A, R E A
JRERRE . AR ANPEAT R BT, B il ) 2 ] 5
(R4 SN AT N ARAL A8 N 2 3)) 22 S 800 1o 3 P 22
S A 24 0 AT A — BUE R SR,
AR AR A R R RN AE P3R4 T 7 R AR

RBRRE FAVEHFAREEHZF R

2 0k

[1] Patel A A, Patel R J, Mishra P. Nanosuspension for oral

tadalafil:
pharmacokinetic studies [J]. J Drug Deliv Sci Technol,
2021, 61: 102203.

[2] Gallo L, Pecoraro S, Sarnacchiaro P, et al. The daily

delivery  of Pharmacodynamic ~ and

therapy with L-arginine 2, 500 mg and tadalafil 5 mg in

combination and in monotherapy for the treatment of

erectile  dysfunction: a randomized
multicentre study [J]. Sex Med, 2020, 8(2): 178-185.

[3] ElHady A K, Shih S P, Chen Y C, et al. Extending the use

of tadalafil scaffold: Development of novel selective

prospective,

(5]

(6]

(7]

[10]

[11]

phosphodiesterase 5 inhibitors and histone deacetylase
inhibitors [J]. Bioorg Chem, 2020, 98: 103742.

LR, R, ZHH, & kRl s mg T Rk
HIT 27 Ji 38 25 i 30T PR BSAER A Meta 70 M7 [J]. BRI SR
HhEREL R, 2020, 25(9): 816-820, 831.

Jiang C L,Wang Z Y, Li X X, et al. Meta-analysis of
tadalafil 5 mg in the treatment of lower urinary tract
symptoms caused by benign prostatic hyperplasia [J]. J
Mod Urol, 2020, 25(9): 816-820, 831.

Singh I, Tk A, Gupta S. Efficacy and safety of tadalafil vs
tamsulosin in lower urinary tract symptoms (LUTS) as a
result of benign prostate hyperplasia (BPH) -open label
randomised controlled study [J]. Int J Clin Pract, 2020, 74
(8): €13530. DOI:10.1111/ijep.13530.

H o, B, MigAE, 45 RIS E BT R A A R
PERFF TS (7). 25PN 9T, 2017, 40(9): 1254-1258.

Bai R, Wang Y, Shang H H,
bioequivalence of meloxicam chewable tablets [J]. Drug
Eval Res, 2017, 40(9): 1254-1258.

AN, W HEH, 2 S5 A R IR L2 TR 5
PEPEIIITSL [1]. 299N 7T, 2017, 40(5): 607-611,637.
Huang Y P, Luo D Z, Li N, et al. Study on preparation of

et al. Study on

valsartan tablets and evaluation of quality consistency [J].
Drug Eval Res, 2017, 40(5): 607-611, 637.

T 5t 24 F A RHAE 07 o) 245 o AT R — B v AR o
R [0, [ i 2 R, 2018(9): 44-46.

He Z G. Role of pharmaceutical excipients in quality and
efficacy consistency evaluation of generic drugs [J].
China Food Drug Administ, 2018(9): 44-46.

=5, EEER K T 5 EER AR ENEOR M 25
T FAR G AR e ol R LR [1].
I A2 2, 2020, 8: 1037-1040, 1048.

Yan F, Wang Y Z, Zhang N, et al. International council
for harmonisation of technical requirements for
biopharmaceutics classification system-based biowaiver
[J]. Chin J Clin Pharm, 2020, 8: 1037-1040, 1048.

5. TR 2G50 R A AN I GE it 2 PR S
HT [J]. KBEEAE VG 4R, 2020, 8: 109-110.

Xu L. Statistical evaluation and analysis of in vitro
solubility of solid pharmaceutical preparations [J].
Family Life Guide, 2020, 8: 109-110.

W SRR TR L SR A R AR N )
BHEFIIL D], AL LR, 2017: 51-61.
Shuo C. Tadalafil sublingual tablets preparation process
formulation and preliminary pharmacokinetic study in
beagle dogs [D].
Medicine, 2017: 51-61.

Hefei: Anhui University of Chinese

[ 23]



