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=Abstract=

Comparison of the Population Pharmacokinetics and Safety Between Please Orally Soluble
Film and VIAGRA® in Healthy Male Volunteers

Taegon Hong', Jongtae Lee', Sangil Jeon', Jeongki Paek', Hyun Il Kim?,
Seong Shin Kwak?, Su Jun Park®, Seunghoon Han', Dong-Seok Yim'

"Department of Pharmacology, College of Medicine, the Catholic University of Korea and Department of Clinical
Pharmacology and Therapeutics, Seoul St. Mary’'s Hospital, Seoul, Republic of Korea,
’cTC BIO Corporation, 93, Ogeum-dong, Songpa-gu, Seoul, Korea

Background: The objective of this study was to compare the pharmacokinetics and safety between
newly developed sildenafil (Please Orally Soluble Film) and sildenafil citrate (VIAGRA®) after single oral
administration in healthy Korean male subjects.

Methods: A randomized, open-label, single dose, 2-way crossover study was conducted in 50 healthy
male subjects. Each sequence group consisted of 25 subjects, received a single oral 50 mg dose of Please
Orally Soluble Film (test formulation) or VIAGRA® (reference formulation) by study period. Blood
samples were obtained during a 24-hour period after dosing. Sildenafil and its metabolite concentrations
were determined using validated LC-MS/MS. A non-compartmental pharmacokinetic analysis was
performed. Safety was assessed through monitoring of adverse events, vital sign check-up, physical
examination, laboratory tests and electrocardiography.

Results: All enrolled participants completed the study. The point estimates and 90 % confidence
intervals of log transformed Cp.x and AUC,g of the test formulation in comparison to those of reference
formulation were 0.9294(0.8353 - 1.0341) and 09415 (0.8869 - 0.9994) respectively. The analysis of
variance showed no significant influences of formulation, sequence and period on the pharmacokinetic
parameters. The frequencies of adverse events were not statistically different between the formulations.
No serious adverse event was observed or reported. )

Conclusion: Please Orally Soluble Film could be considered bioequivalent to VIAGRA® and had similar
safety properties in healthy Korean male subjects.
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Figure 1. Mean (standard deviation) plasma
concentration-time profile of reference (VIAGRA®)
and test (Please Orally Soluble Film) formulation
after a single oral administration.



— FoE o Auuge] oFEe R oAy Wwyst —

Table 1. Subject demographics

Categories Group

Total

G 2 (R " = 5 P-value

(n = 25 (n = 25
Cortinlous Age years 252 + 05 52 +3 4 252 + 30 0.9257:
Jarable Height cm 1732 + 49 1736 + 48 1734 + 48 0_5445*
Weight Kg 682 + 62 670 + 83 676 + 73 0.7808
Smoking Yes 17 20 37 05200
Categorical o 6 o 18 "
rable Alcohol Yes 15 16 31 10000

No 10 9 19

Caffeine Yes 14 19 33 02301"

Continuous variable results are presented as mean * standard deviation. *R: reference (VIAGRA®), T: test (Please
Orally Soluble Film). T t-test. ¥ Fisher's exact test.
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Table 2. Pharmacokinetic parameters of sildenafil and N-desmethyl sildenafil in reference (VIAGRA®)
and test (Please Orally Soluble Film) formulation

Parameter

(Sildenafi) Reference Test
Crax (ng/mL) 36893 + 18884 (51.19 %) 34198 + 162.71 (4758 %)
AUCest (hrpg/mL) 93265 * 44841 (48 08 %) 887.38 = 43060 (4853 %)
AUC (hriwg/mL) 95391 + 45558 (47.76 %) 91887 = 43847 (47.72 %)
Trex (1) 081 = 045 (5581 %) 0.73 = 026 (35.29 %)
tio () 289 = (5535 %) 349 = 350 (10023 %)
A 028 = 0 (36.13 %) 027 = 010 (3766 %)
Parameter
(N-desmethyl sildenafil) Feference Test
Crax (ng/mL) 7963 + 37.66 (47.30 %) 8156 = 3941 (4833 %)
AUCst (hrug/mL) 24820 = 123.34 (4969 %) 24295 = 12750 (52.48 %)
AUCi (hriwg/mL) 26396 = 12467 (47.23 %) 25771 = 12848 (4985 %)
Trex (1) 094 = 047 (50.19 %) 083 = 034 (41.37 %)
tio () 397 + 160 (40.16 %) 411 = 177 (4304 %)
A 020 = 007 (3692 %) 020 = 008 (3840 %)

Results are presented as mean + standard deviation (CV(%)). Cmac maximum plasma concentration. AUCes: area
under the plasma concentration-time curve from zero time until last measurable concentration. AUCy area under the
plasma concentration-time curve from zero time to infinity. T time to maximum plasma concentration. ti» terminal
elimination half-life. Az terminal elimination rate constant.
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Table 3. Geometric mean ratio and 90 % confidence interval for Cmax and AUCas Of sildenafil and
N-desmethyl sildenafil in test (Please Orally Soluble Film) and reference (VIAGRA®)
formulations in healthy male volunteers

Parameter Geometric mean ratio 90 % Confidence interval
(Sildenafil) (Test / Reference) for geometric mean ratio

Crmax 09294 (0.8353, 1.0341)

AUC:st 09415 (0.8869, 0.9994)
Parameter Geometric mean ratio 90 % Confidence interval
(N-desmethy! sildenafil) (Test / Reference) for geometric mean ratio

Crrax 1.0385 (09437, 1.1428)

AUCst 09684 (09108, 1.029)

Cmax maximum plasma concentration. AUCs area under the plasma concentration-time curve from zero time until
last measurable concentration.

2} 3 7PA4=2] N-desmethyl sildenafil®] Cpa= t}. N-desmethyl sildenafil®] °Fs38t4 %7} A}
ZoF2 7963 + 3766 ng/ml, AlEeFE 81.56 NHE Cux® 75 thZobe] tigh 7t AJ3eke]
3941 ng/mlolal AUCugs WZReRS 24820 AEA2 vE 2 2 0 % AFFRE 1.03%
12334 hr X ng/ml, A&k 24295 + 12750 hr X (09437 - 1.14)2 F354 H9E &S oy
ng/mE HAth H7t dd e sevEE AUCs® 749% 09684 (09108 - 1.0296)=% &

I+

I+

Table 2] f.oFsto] LERHRAT o E‘ME RH5eHtH(Table 3).
Sildenafil®] °F&-}4 W7F A3} Coux®l 35 H Sildenafil®] Coax?t AUCiasoll S A4 2
Zofol tEh ZF Aldeke] HFAA ve R 29D o ekt Al ko] In(Con) H In(AUChast

)
% AEF7RS 09294 (08353 - 104D = F573 B Aol whE el gk 2ol (P=0.2557, P=0.0967)
HeE wEaglon AUCWS 7Z9% 09415 7F s Ao ERlEler A7 23HP=0.2375,

(08869 - 0999 = A 574 WS W5kl P=02176) % A ZIHP=06542, P=0.7095)=

Table 4. Analysis of variance for pharmacokinetic parameters of sildenafil between reference (VIAGRA®)
and test (Please Orally Soluble Film) formulations

IN(Crrax)
Source DF sS MS F-stat P-value
Sequence 1 00778 00778 0.2031 06542
SequenceID 48 18.3951 0.3832 37878 {0.0001
Form 1 01339 0.1339 1.3235 02557
Period 1 0.1448 0.1448 14309 02375
Error 48 48564 0.1012 - -
IN(AUCas)
Source DF SS MS F-stat P-value
Sequence 1 0.0583 0.0583 0.1404 0.709
SequencelD 48 19.9316 04152 131142 {0.0001
Form 1 0.0909 0.0909 28709 00967
Period 1 0.04% 0.04%4 15611 02176
Error 48 15199 00317 - -

* Degree of freedom. ¥ Sum of squares. ¥ Mean square.
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A=A 234t N-desmethyl sildenafil®] C 2t Rl I b P =
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og Aol7b e AoE YEtHTable 4). WE Y, ML FHY A A e
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2. oMM "o}
= A7e A% AN FYERTAEEE
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Table 5. Analysis of variance for pharmacokinetic parameters of N-desmethyl sildenafil between
reference (VIAGRA®) and test (Please Orally Soluble Film) formulations

IN(Crax)
Source DF sS MS F-stat P-value
Sequence 1 0.6097 0.6097 15096 02252
SequenceID 48 19.3879 04039 4.9641 {0.0001
Form 1 0.0356 0.0356 04331 05112
Period 1 0.3505 0.3506 43082 00433
Error 48 39056 00814
IN(AUCas)
Source DF SS MS F-stat P-value
Sequence 1 0.2791 0.2791 058% 04464
SequencelD 48 20.1342 04736 141679 {0.0001
Form 1 00258 0.0258 0.7732 03836
Period 1 00190 00190 0.5671 04551
Error 48 1.6046 00334

* Degree of freedom. ¥ Sum of squares. ¥ Mean square.
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