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TOM TAT

Tadalafil (TDL) la thudc thudc nhom ik ché phosphodiesterase type 5 (PDES) ¢6 tac dung gidn mach,
diéu tri réi loan cwong dwong va tang dp dong mach phéi. Tuy nhién, TDL (thuéc nhém 2 theo phdn
loai sinh dwoc hoc) co do tan thdp, tinh tham kém khi sir dung. Nghién ciru nay nham cdi thién do tan
va dé hoa tan ciia TDL bang phwong phdp tao phirc véi beta cyclodextrin. Phirc chdt dwoc diéu ché
véi beta cyclodextrin & ti 16 mol 1:1, 1:2, 1:3, 1:4, 1:5 theo phirong phédp dong dung méi. Pdanh gid
phike chat dya trén dé tan, do hoa tan, phé hong ngoai (IR) dé chitng minh sw hinh thanh lién két moi
va lwa chon phirc chat ¢é ti 1é mol thd'p nhat. Phé phdn tich nhiét vi sai (DSC) dwoc thuc hién trén
TDL va phire chdt dwoc chon. Két qua khado sét cho thdy hé TDL-BCD (1:3) cdi thién dé tan (ting 8
lan) va do hoa tan (dat 41.04 % sau 60 phit & pH 6.8) ciia TDL. Trén phé IR va DSC cho thdy ¢ sw
twong tdc gitta TDL va PCD. Nghién civu dd tham dinh quy trinh dinh lwong tadalafil trong phitc chat
bang phwong phap UV-Vis va chitng minh phitc chat ciia TDL véi BCD c6 kha néng cdi thién dg tan
va do hoa tan cua TDL.

Tir khoa: beta cyclodextrin, tadalafil, phirc chat, do hoa tan, do tan, DSC

STUDY ON IMPROVING THE SOLUBILITY AND DISSOLUTION OF
TADALAFIL BY COMPLEXATION WITH B-CYCLODEXTRIN

Nguyen Huu Phuc, Nguyen Hue Minh, Phan Thi Thanh Thuy,
Vu Huynh Kim Long, Le Quoc Viet

ABSTRACT

Tadalafil (TDL) is a drug belonging to the phosphodiesterase type 5 (PDES) inhibitor group, known
for its vasodilating effes and its use in treating ereile dysfunion and pulmonary arterial hypertension.

However, TDL, a Biopharmaceutics Classification System (BCS) Class 2 drug, has low solubility and
poor permeability. This study aims to enhance the solubility and dissolution of TDL by complexing it
with beta-cyclodextrin (BCD). The complexes were prepared using the co-solvent method at molar
ratios of 1:1, 1:2, 1:3, 1:4, and 1:5 (TDL:BCD). The complexes were evaluated based on solubility,

dissolution, and IR speroscopy to demonstrate the formation of new bonds, and the complex with the
lowest effeive molar ratio was seleed as the raw material. Differential scanning calorimetry (DSC)

was performed on TDL and the seleed complex. The results demonstrated that the TDL-pCD (1:3)

system significantly improved solubility, showing an 8-fold increase, and enhanced dissolution,

reaching 41.04% after 60 minutes at pH 6.8. IR and DSC speroscopy confirmed an interaion between

TDL and BCD. The study validated a UV-Vis spectrophotometric method for the quantification of
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tadalafil in the inclusion complex and demonstrated that the tadalafil-f-cyclodextrin complex
significantly enhances the solubility and dissolution of tadalafil.

Keywords: beta-cyclodextrin, tadalafil, complex, dissolution, solubility, Differential scanning
calorimetry (DSC)

1. PAT VANDE

Tadalafil (TDL), duoc chat duoc st dung trong diéu tri réi loan cuong dwong va ting san tuyén tién
liét lanh tinh, v6i liéu dung 10 - 40 mg moi ngay. Tuy nhién, TDL c6 d¢ tan kém trong nudc (2
pug/mL), thoi gian hap thu cham va hi¢u qua sinh hoc thap, nén cac nghién ctru chu yéu tap trung vao
viéc cai thién d6 tan cua thudce [1].

p-Cyclodextrin (BCD) c6 kha nang tao phirc bao voi dugce chat, gitip ting d6 tan va téc do hoa tan
ctia thuéc ma khong anh huong den hoat tinh tri liéu [2]. Nghién ciru cho thay viéc tao phuc bao gilra
TDL va BCD mang lai nhiéu tiém ning tng dung trong san xuit dugc pham. Trén co s¢ d6, nham
phat trién ché pham chira TDL an toan, hi¢u qua va phu hop véi xu hudng cai thi¢n sinh kha dung
ctia thude, gitp tdi vu hoa kha nang hip thu [3].

2. POITUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

Phtrc chat tadalafil voi B-cyclodextrin (BCD) 1a mot dang hop chat duge tao thanh khi mot phén tir
hoat chat chui vao khoang rdng ky nudc cta B-cyclodextrin bang lién két hydro hoic luc lién két Van
der Waals [4].

2.2. Nguyén li¢u, héa chat va trang thiét bi

Nguyén liéu: TDL dat tiéu chuian Dugc dién USP 34 (An D9); B-cyclodextrin (Kleptose®) - nha san
Xuét Roquette Pharma.

Héa chat: Tadalafil chuan, ham lugng 99.7%, do Vién kiém nghiém trung wong cung cép, ethanol 96%
(Viét Nam). Céc ta duoc xuat xa Trung Qudc gdm: acid chlohydric, disodium phosphate, sodium
dihydrophosphate, acid hydrochloric, sodium hydroxide dat tiéu chuan k¥ thuat.

Trang thiét bi: Can k§ thuat (Sartorius TE 142 - Piic), cin phan tich (Sartorius CPA 224S - Biic), may
quang phd UV-Vis (Shimadzu UV-1800 - Nhat), may khudy dong nhat hoa (IKA - Dirc), may c¢b quay
Biichi R210S - Thuy sy, t siy chan khong Jeiotech OV-12/TRP-6 - Han Qudc, may phén tich nhiét
vi sai Mettler Toledo STARe SW - Thuy sy, may thur d hoa tan Copley - Anh, td vi khi hau KBS - S
240 Binder - Dtic, may quang phd hong ngoai Evolution 220 Thermo Scientific - M.

2.3. Phwong phap nghién ciru

2.3.1. Xay dung va thim dinh quy trinh dinh lrong tadalafil trong phiic chit bang phuwong
phip UV-Vis

Dung dich chudn géc: Can chinh xac khoang 5.0 mg TDL chuén (d¢ tinh khiét 99.7%) cho vao
binh dinh muc 50 mL, thém khodng 35 mL ethanol 60%, si€u am 15 phut. Thém ethanol 60% dén
vach, lic déu.

Dung dich chuan dinh lwong: Hut chinh )géc 1 mL giung dich chuan géc vura pha cho vao binh dinh
muc 10 mL, thém ethanol 60% vira du dén vach, lac déu. Loc qua mang 0.45 um (thu dugc dung
dich TDL chuén 10 pg/ mL).

Dung dich thir: Can chinh xac khoang mot lugng bot phirc chat TDL-BCD tuong (mg véi 5.0 mg TDL
cho vao binh dinh muc 50 mL, thém khoang 35 mL ethanol 60%, lic k¥, siéu am 15 phit. Thém
ethanol 60% dén vach, dé én dinh 10 phut, lic déu. Loc dung dich qua mang loc 0.45 pm, bo 10 mL
dich loc dau. Hat chinh xac 1 mL dich loc cho vao binh dinh mtc 10 mL, thém ethanol 60% dén
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vach, lac déu.

Mau tring 13 ethanol 60%.

Po dd hép thu & budc song 285 nm.

Ham luong % TDL trong phtrc chit duoc tinh theo cong thirc:

AixCexD
Acxmpx 10

P% = x100%

P%: Ham lugng TDL trong TDL-BCD

Ac, At: DO hép thu cua dung dich chuén va thir
Cc: Nong d¢ dung dich chuan (ug/mL)

D: B§ pha loang (D = 500)

mp: Khéi lugng can bot phire chat (mg)

Yéu cau: Ham luong TDL tir 90.0 - 110.0% so voi ham luong ghi trén nhan.

Quy trinh dinh lugng TDL trong phtic chit dugc tham dinh theo tiéu chuan caa ICH Q2(R1) [5]. Céc
yéu td can duge thAm dinh 1a do dic hiéu, khoang tuyén tinh, d§ dung va do chinh x4c.

- Po dic hiéu: Pho dd cia miu tréng khong c6 dinh hép thu & budc song hép thu cuc dai nhu mau
chuan. Mau thir c6 hinh dang phd twong ty mau chuén.

- Khoang tuyén tinh: Thue hién trén cac néng d6 0.5;1;3;5;7; 10; 15 va 20 pg/mL. Yéu cau: R?>0.999.
- B¢ dung: Thuc hién 3 muc né)ng do 80 %, 100 %, 120 %. RSD <2 %. Ti 1¢ hoi phuc 98 - 102 %.

- Do chinh xac: RSD <2 %.

2.3.2. Nghién ciru xdy dung céng thivc va quy trinh diéu ché phirc chit chira TDL dwa trén tao
phiec voi fCD

Do TDL kém tan trong nudc nén phuong phap tao phtrc trong moi truong dung moi hiru co va nude
duoc str dung. Dung mdi hitu co dugc lya chon 1a ethanol khan vi TDL tan tbt trong ethanol (d¢ tan
12 74 mg/mL) va ethanol c6 lién két yéu voi khoang BCD, dé duoc thay thé boi hoat chét.

Khao sat phwong phap tao phirc anh hwéng do hoa tan ciia TDL

Can 1.95 gam TDL va 11.35 gam BCD (ti 1& mol 1:2) & diéu ché bang ba phwong phap va chon
phuong phap c6 d6 hoa tan TDL cao nhét trong méi trudng HC1 0.1N pH 1.2 va dém phosphat pH
6.8 dung diéu ché phic.

Tron kho (P1): Nghién min, tron déu TDL va BCD trong cdi sir 20 phut, dong tui.

Nghién ué6t (P2): Tron déu TDL va BCD trong 10 phut, va phan tan hdn hop trong dung méi nudc va
ethanol 96% theo ti 1& thé tich 1:1 trong 30 phut, c6 quay va siy kho miu dén bot tring & 60°C, nghién
va ray min qua ludi 0.5 mm, dong thi.

Pong dung moi (P3): Dung méi ethanol 96% va nudc c6 ti 1& thé tich 1:1. Tién hanh phan tan TDL
v6i 1/2 lugng ethanol 96% va BCD véi 1/2 lugng ethanol 96% con lai va toan bg luong nude. Phan
tan 2 hon dich bang may khudy dong nhat hoa trong 30 phit, co quay va say kho mau dén bot tring
& 60°C, nghién va rdy min qua luéi 0.5 mm, dong ti.

Khao sat anh huéng cia BCD lén kha nang cdi thién d¢ hoa tan cia TDL

Khéo sat diéu ché céac cong thirc véi ti 1€ mol BCD : TDL lan luotla 1,2,3,4vas trong hon hop
ethanol 96% - nudce (1:1) (Bang 1).

Dénh gia d6 hoa tan cia TDL trong phtrc chat & pH 1.2 va 6.8. Chon cong thirc ¢6 d6 hoa tan TDL
cao nhét va ti 18 mol tao phirc thip nhit dé danh gia tinh chat phirc tao thanh.
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Bang 1. Ti 18 B-cyclodextrin lam chit tao phirc

Cong thirc F1 F2 F3 F4 F5
Tadalafil (g) 3.89 3.89 3.89 3.89 3.89
B-cyclodextrin (g) 11.35 22.7 34.05 454 56.75

Ethanol 96% (mL) 20 20 20 20 20

Nude cat (mL) 10 20 30 40 50

Panh gia phirc chat TDL- pCD

Phtrc chit d diéu ché duoc danh gia thong qua do tan, dd hoa tan dé Iya chon cong thirc cho két qua
cai thién do tan, d6 hoa tan co gia tri cao nhét. Tiép tuc danh gia quang phd hong ngoai (IR - Infrared
Radiation) dé chirng minh c6 sy hinh thanh lién két gitra hoat chét va ta dugc. Déng thoi, lya chon
phtre chét c6 két qua t6t nhat dé danh gia phd nhiét vi sai (DSC - Differential scanning calorimetry).

P tan: Can chinh xac khoang mét luong du TDL hodc phire chét lic xody dong nhat voi 4 mL nude,
siéu am 15 phut. Mau thu dugc dem ly tim 10,000 vong/phit trong 15 pht, loc dich qua mang 0.45
um. Nong d¢ hoat chat duoc xac dinh bang phwong phap UV - Vis & budc séng 285 nm. MAu trang
13 nuée cat [6].

D) hoa tan: Do hoa tan ctia TDL nguyén liéu va phtic chit duoc thyc hién theo Dugc dién My 2023
(USP 2023) nhu sau:

- Thiét bi: May thir d6 hoa tan kiéu canh khudy.

- Méi truong: 1,000 mL dung dich dém c6 chira 0.5% sodium lauryl sulfat.

- Tdc d6 khuay: 50 vong/phit.

- Nhiét do: 37 + 0.5°C.

Tién hanh: Can chinh xac khoang lugng phirc chat twong duwong 5 mg TDL, cho vao 1,000 mL mdi
truong hoa tan. Tai cdc thoi diém 5, 10, 15, 30, 45 va 60 phit, rat 10 mL dich hoa tan va thém thé
tich méi truong twong tmg. Loc miu qua mang 0.45 pm. MAu tring 1a sodium lauryl sulfat. Po d6
hap thu & budc song 285 nm va xac dinh ham lugng tadalafil duoc phong thich theo cong thirc sau:

. ) N
_ CixV+V’ x &, Ci-n N My hyyét

axH Mcan

x100%

Trong do: o

Y: B§ hoa tan TDL ¢ thoi diém lay mau thir 1 (%)

Ci: Nong do TDL ¢ thoi diém 1ay mau (ug/mL)

Ci.1: Nong @6 TDL & diém diém trude d6 (pg/mL)

a: Hé sd goc cua duong chuan dinh luong

V: Thé tich méi trudng thir @6 hoa tan (V = 1000 mL)

V’: Thé tich mau rat tir méi trudng (V> = 10 mL)

H: Ham lugng TDL trén nhan (5.000 pg)

My thuyée: Khdi lwong 1y thuyét ciia phire chat

Mean: Khéi lugng can ciia mau

Phan tich nhigt vi sai (DSC): Trén cic mau TDL chuan, BCD, phirc ché,t. Mau dugc ép trén dia
nhom va chay ¢ khoang nhiét 20 - 600°C véi toc do gia nhiét 10 °C/phat, toc do khi nitrogen toc do
50 mL/phut [7].

Phén tich pho hdng ngoai: Liy 3 - 10 mg méu tron véi 150 mg KBr va nén thanh dia duong kinh
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12 mm bang may nén thiy lyc. Mau duge phan tich trong khoang 200 - 4,000 cm™ véi d6 phan giai
1a0.1 cm™ [8].

3.KET QUA

3.1. Tham dinh quy trinh dinh luwgng tadalafil trong phu’c chét bang Pphuong phap UV-Vis

bo dac hiéu: Phd d6 cho thay dung dich mau chuan va mau thir c¢6 d6 hap thy tai 285 + 1 nm, trong
khi miu tring (BCD) khong hap thu. Do dé, phuong phap dinh luong phirc chat dic hiéu tai 285 nm.

2.00=-

1.75 — Mau chuan
E 1.50+ Mau phte
B 25-% —— MAu héa tan
= ! wgE
= 1.00= \‘.}f_;\ Mau placebo
= .___,_..\\__,2\

“E 0,75 \
[4=11
& 0.50-
0.25= T
000 =fey : | | : : : |

200 225 250 275 300 325 350 375 400
Buwdéce song (nm)

Hinh 9. Ph6 hap thy ctia mau chuan, phirc chat, mau hoa tan va mau placebo (B-cyclodextrin)
Tinh tuyén tinh: Phuong trinh hoi quy tuyén tinh: § = 0.0319x - 0.0017, véi R? = 0. 9996, cho thdy
méi twong quan tuyén tinh gitta néng d6 TDL (0.5 - 20 pg/mL) va do hap thu. Hé sé b khong c6
nghia (p =0.511 > 0.05), nén phuong trinh dugc rat gon thanh § = 0.0319x.

Bang 2. Két qua khao sat sy twong quan giita ndng do va do hap thy ciia TDL chuin

Nongdo (ug/mL)  [05 |10 [30 [50 [70 [100 [15 20
Do hép thu 0.016 |0.033 [0.093 |0.155 |0.221 | 0311 |0.485 | 0.634
0.8
0.7 §=0.0319x - 0.0017
0.6 R*=0.9996 .
é. 0.5 e
\(§- 04 = :
<« 03 .
2 02 L
01 . o
0
0 5 10 15 20 25 (ng/mL)

Hinh 10. D6 thi biéu dién sy twong quan giita ndng d6 va d6 hap thu cia TDL

Do chinh xac: Két qua thuc nghiém (Bang 3) cho gia tri RSD = 1.36%. Nhu vay, quy trinh dat yéu
cau ve do chinh xéc lap lai.

Bang 321. Két qua tham dinh d6 chinh xéc ciia quy trinh dinh lugng phirc chat
MAiu Lwong phirc can (mg) P hip thu (Abs) Ham lwgng (%)
1 34.25 0.305 14.37
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MAiu Lwong phirc can (mg) Do hip thu (Abs) Ham lwgng (%)

2 34.32 0.312 14.62

3 34.14 0.308 14.50
4 34.28 0.306 14.35

5 34.18 0.303 14.25

6 34.14 0.314 14.79
Trung binh (%) 14.48

RSD (%) 1.36

Do dung: Két qua thuc nghiém (Bang 4) cho ty 1€ phuc héi cac mau nam trong khoang 98 - 102%,
RSD < 2%. Nhu vay, quy trinh dat yéu cau vé do ding.

Bang 422. Két qua tham dinh d6 ding cua quy trinh dinh lugng phirc chit

thémT\)f;‘ll(f (%) tmiLtéc ?rlrllg) phuchgiL(mg) phl_lcT lyu:le (%) | Trungbinh (%) | RSD (%)

4.01 4.05 101.00

80 3.98 4.02 101.01 101.08 0.12
4.00 4.05 101.25
5.02 5.07 101.00

100 4.96 5.02 101.21 101.07 0.10
4.98 5.03 101.00
5.98 6.01 100.50

120 6.03 5.97 99.00 100.11 0.79
6.02 6.07 100.83

Trung binh ty 1& phuc hdi (%) 100.76
RSD (%) 0.45

3.2. Nghién ctru xdy dung cong thirc va quy trinh diéu ché phirc chit chira TDL

3.2.1. Khdo sat phwong phdp tgo phirc anh hwong dp hoa tan ciia TDL

Két qua cho thay phirc chat diéu ché bang phuong phép dong dung méi lam ting dang ké do hoa tan
ctia TDL sau 30 phut trong phtic chit so voi nguyén liéu (mg/mg) cu thé & pH 1.2 12 25.57/6.1 va pH
6.8 12 21.06/5.61 (Bang 5).

Bang 5. P9 hoa tan TDL duoc phéng thich trong cac phuong phép tao phiic chit
MGoi truong HC1 0,IN pH 1.2 Pém photphat pH 6.8
Thoi gian 5 10 15 30 60 5 10 15 30 60
Nguyén liéu 454 | 557 | 622 | 6.1 | 7.13 | 2.16 | 4.15 | 498 | 5.61 | 6.46
P1 (Tron kho) 451 | 573 | 696 |10.77 | 142 | 3.89 | 691 | 818 | 9.16 | 13.13
P2 (Nghién uét) | 11.31|12.97 | 15.63 | 18.9 | 21.82 | 5.92 | 8.34 | 10.89 | 14.55 | 19.54
P3 (Pong dung méi)| 11.38 | 13.66 | 16.95 | 25.57 | 29.58 | 10.43 | 13.02 | 15.54 | 21.06 | 24.14
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Hinh 11. D6 thi biéu dién phuwong phap tao phirc anh hudng do hoa tan TDL ¢ pH 1.2 va 6.8

3.2.2. Khdo sat anh hwong cia CD lIén kha ndang cdi thi¢n dp hoa tan cia TDL

Quy trinh di€u ché phuc chat (Hinh 4): Can chinh xac 3.89 g TDL, phan tan trong ethanol 96% (st
dung mot nira thé tich cong thic) va dong nhit hoa trong 10 phut. Phén tan tir tir p-cyclodextrin vao
hdn hop nude va phan ethanol con lai va ddng nhat hoa 10 phut. Tiép tuc, phan tan 2 hdn hop trén va
khudy dong nhat hoa & 10,000 vong/phit trong 30 phut, sau d6 ¢d quay chan khong ¢ 60°C, toc do
80 vong/phut, dén khi thu duoc cin. Cin siy & 60°C dén khdi lugng khong d6i, nghién min, rdy qua
ludi 0.5 mm, va dong tai.

Panh gia do hoa tan: Mau phirc dugc kiém tra do hoa tan trong méi truong pH 1.2 va 6.8.

O pH 1.2 (Bang 6): P9 hoa tan F3 cao nhat sau 30 phit (30.37%), trong khi cac cong thirc khac
dudi 25%.

O pH 6.8 (Bang 7): F3 (34.72%) va F5 (35.24%) dat d6 hoa tan trén 30% sau 30 phut, trong khi F1,
F2, F4 du6i 25%. Phép kiém t (p = 0.497 > 0.05) cho thay F3 va F5 khong khac biét déng ké.

Do d6, cong thirc F3 dugc chon dé dénh gia tinh chét phirc chat nhd d6 hoa tan cao va ti 16 mol ((1:3)
diéu ché phurc thap.

Bang 6. Do hoa tan tadalafil trong cic cong thirc diéu ché phirc & pH 1.2

Thon g?:ng thire Fl1 F2 F3 F4 F5
5 phat 4622012 | 8512038 | 1179055 | 412£028 | 535024
10 phut 711054 | 1207£0.16 | 18002041 | 7.76£023 | 109=035
15 phat 952+053 | 1405015 | 23.09£036 | 12.13£042 | 17.46£0.15
20 pht 1038057 | 18724039 | 2520047 | 13.96 %043 | 1936+ 043
30 pht 1358008 | 2075+ 1.01 | 3037033 | 19.16+0.56 | 23.77 = 0.34
45 phut 1662+ 040 | 2484 £030 | 32.72+059 | 24512029 | 27.65£057
60 phit 18.65£0.73 | 31.08+0.84 | 4095015 | 28.04+042 | 3633 =026

n: s6 lan do mdu ldp lai (n=3), TB+SEM

Hong Bang International University Journal of Science

ISSN: 2615-9686



294 Tap chi Khoa hoc Trworng Dai hoc Qudc t& Hong Bang - S6 Dic biét: Hoi nghi Khoa hoc strc khde ndm 2025 - 5/2025

45
~ 40 a
< 5
g 35 - 2 ?
< = e
£ 30 % > % 7z
2 25 N % > 5 E %
20 B B & \
= 2, ©%2 W 2\
~ ~72 X 7 Z N
15 s 7 Xt AN N
0w 2 N5 N Z Z N
- XN Z Z N
N N N 7 7 %
x 1 3 NV AN
0 A m& % . % /4 7 Nl XAl m 4
5 10 15 20 30 45 60 phut
»F1 sF2 #F3 i F4 .. F5
Hinh 4. D6 thi d6 hoa tan tadalafil trong lua chon ti 18 tao phtric & pH 1.2
Bang 7. Do hoa tan tadalafil trong cic cong thirc diéu ché phirc & pH 6.8
Moi trudng D6 hoa tan/ Dém photphat pH 6.8 (%)
—Cong thire F1 F2 F3 F4 F5
Thoi gian
5 phat 5.77+0.58 6.57+0.28 | 13.79+£0.32 | 10.55+0.91 | 17.35+0.56
10 phut 723+£029 | 13.41+£0.32 | 20.04+0.32 | 16.03+0.31 | 20.71 +£0.32
15 phut 849+0.29 | 18.03+0.58 | 25.14+0.51 | 19.38+0.56 | 263 +1.18
20 phut 10.17+0.44 | 21.37+0.72 | 30.04+0.42 | 23.16+0.85 | 31.14+0.58
30 phut 14.05+0.48 | 26.88+0.58 | 34.72+0.70 | 27.56+0.57 | 35.24+1.00
45 phut 18.57+0.65 | 31.53+0.33 | 38.84+0.56 | 31.82+0.31 | 38.37+1.52
60 phut 23.13+£0.70 | 35.02+0.45 | 43.19+0.58 | 3631+0.72 | 40.34+1.35
n: s6 lan do mdu ldp lai (n=3), TB+SEM
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Hinh 5. D6 thi d6 hoa tan tadalafil trong lya chon ti 1€ tao phitrc ¢ pH 6.8

mFE4 B F5
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Nghién min Tadalafil

Nghién min B-cyclodextrin

Y

Dong nhat héa 10 phat

lugng ethanol 96%

v

F N

% lugng ethanol 96% va nuwéc
Pong nhat hoa 10 phat

Dong nhat hoa 30 phat

[
»

\J

/ Hon dich TDL- BCD /

[
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C6 quay chan khong

Say tinh 60 °C

»
Ll

Nghién va ray

-
<

A

4

lwdi 0,5 mm

/ BOt ran TDL- BCD /

Hinh 6. Luu d6 bao ché phtic chat giita tadalafil va B-cyclodextrin

3.2.3. Ddanh gid phirc chit TDL- fCD , ,
Do tan: Keét qua do tan trong nudc cia TDL tir phire chat 1a 16.422 pg/mL (d6 hap thu: 0.560) va
nguyén li¢u TDL 14 2.111 pg/mL (d6 hap thu: 0.072). Nhu vay, do tan nguyén li¢u trong phtrc chat
tang ro rét.

Pinh Iuvgng: Ham luong tadalafil c6 trong cong thure F3 14 10.31 = 1.03%

Bang 8. Ham lugng Tadalafil ¢ trong phuc chit F3 (1:3)

Maiu Luwong can (mg) P hap thu % TDL trong phirc % ham luwgng TDL
1 48.71 0.321 10.33% 100.77%
2 48.77 0.315 10.12% 98.77%
3 48.68 0.319 10.27% 100.21%

Do hoa tan: D6 hoa tan cua phire chat TDL-BCD ti 18 1:3 1a t5i wu trong moi truong pH 1.2 véi ti 18
hoa tan tai thoi di€ém 30 phut 1a 32.45 % (Bang 9) va pH 6.8 1a 30.6% (Bang 10).

Bang 9. Két qua do hoa tan cia phirc chat trong mdi truong pH 1,2

Thoi diém (phut) Nguyén ligu Phirc chit
5 1.72 15.49
10 3.84 21.63
15 4.15 26.89
20 6.51 30.40
30 7.49 32.45
45 7.86 36.54
60 8.11 39.46
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Bing 10. Két qua d6 hoa tan cua phtc chét trong méi truong pH 6.8

Thoi diém (phut) Nguyén liéu Phirc chét
5 1.21 12.76
10 2.72 19.17
15 3.93 2438
20 6.35 28.68
30 7.27 33.60
45 8.79 37.01
60 11.82 41.04

Do hoa tan ctia phire chét trong pH 1.2 va 6.8

45

40

35 -
30 -
25 e

20 -

15

10

5

Ti 18 phong thich hoat chét (%)

5 10 15 20 30 45 60

Thoi gian (phut)
Nguyén liéu pH 6.8 Phtc chit pH 6.8
Nguyén liéu pH 1.2 = -»= Phirc chat pH 1.2

Hinh 7. Biéu d6 d6 hoa tan ctia phtrc hop trong méi trudng pH 1.2 va 6.8

Phén tich pho hong ngoai FT-IR i o .
Pho FT-IR cua céac thanh phan: TDL, BCD va phtrc ciia ching dugc diéu ché bang k¥ thuat dong dung
moi voi ty 1€ mol 1:3 (Hinh 8).

Pho tadalafil: c6 dai hap thu dic trung tai 3,323.49 cm™ (-NH), 1,674.28 cm™ va 1,645.35 cm™ (C=0),
cung cac dai khac tai 3055 cm™ (C-H thom), 2901 cm™ (C-H mach dau), 1,500 — 1,400 cm™ (C=C
thom) va 1,240 cm™ (C-N). Phd BCD hién thi dai rong 3,400 - 3,200 cm™ (-OH), dao dong -CH va -
CH: tai 2,950 - 2,700 cm™, dai 1650-1600 cm™ (lién két hydrat hoa), cung dao dong C-O-C trong
khoéang 1,200 - 1,030 cm™.

Trong phuc chét, dinh N-H cua tadalafil tai 3,323.49 cm™ bi che khuét bai dai OH cua BCD, trong
khi dinh tai 2,359.07 cm™ 1a ddu hiéu chinh ciia sy tuong tac. Su chong chéo gitta dai C=O ctia TDL
(1,645.35 cm™) va BCD (1,650 - 1,600 cm™), ciing su bién d6i s6 song va cuong do trong khoang
1,500 - 1,250 cm™', x4c nhan sy hinh thanh phtc hop ¢ dang v dinh hinh. Nhitng thay dbi trén cho
thdy c6 su twong tac giira tadalafil va B-cyclodextrin, ddn dén sy hinh thanh phirc hop ¢ dang vo6 dinh
hinh gitip cai thién d6 tan ciia hoat chat.
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Tadalaf ! L pcyclodextrin

Phifc chét TDL-BCD g 523
- - LR
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Hinh 8. Ph6 FT-IR cua tadalafil, p-cyclodextrin, phirc chat

Phan tich nhiét vi sai (DSC)

Pho d6 phan tich nhiét vi sai (Hinh 9) cho thay TDL nguyén chét ¢ dinh thu nhiét tai 305.49°C, tiép
theo 1a mot dinh toa nhiét & 390°C, ching to sau khi néng chay, TDL s& bi phan hiy. Diéu nay xéac
nhan ring TDL nguyén liéu ton tai duéi dang ciu triic tinh thé. Trong khi d6, p-cyclodextrin khong
bi phan hily c4u triic ma chi chuyén tir trang thai ran sang long trong khoang 300 - 330°C. Déi véi
phtic chét TDL-BCD, su V'Eing mat hoan toan cua cac dinh dac trung cua tadalafil cho théy hoat chét
ton tai & trang thai phan tir hoac da chuyén sang dang v0 dinh hinh gitp cai thién do tan cua hoat cht.
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Hinh 9. Phé phan tich nhiét vi sai (DSC) cua tadalafil, beta cyclodextrin va phirc chét
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4. BAN LUAN

Nghién ctru st dung B-cyclodextrin (BCD) dé tao phirc chat d gitp ting d6 tan cua TDL trong nudc
tir 2.111 pg/mL 1én 16.422 pug/mL (gap 8 1an), dong thoi cai thién déang ké d6 hoa tan trong moi
truong pH 1.2 va 6.8, tir dudi 6% lén trén 30%.

Niam 2008, tac gia Shaimaa M. Badr-Eldin nghién ciru tic dong ciia cac phuong phap tao phtrc dén
d6 hoa tan cia TDL, bao gé)m tron vat 1y, dun nong chay va dong kho, véi cac ti 1€ mol 1:1, 3:1 va
5:1. Két qua cho thiy, phuong phap dong kho véi ti 16 5:1 dat do hoa tan 32% sau 60 phat. Tuy nhién,
phuong phép dong dung méi vai ti 1 1:3 cho d6 hoa tan cao hon (40.95% sau 60 phat & pH 1.2),
trong khi quy trinh don gian hon va sur dung it ta dugc hon [2]. Nam 2017, Shaimaa M. Badr-Eldin
da nghién ctru sir dung sodium lauryl sulfate 5% giup tang do hoa tan ctia TDL 1én 35.1%, dat muc
tuong duong d6 hoa tan v6i dé tai nghién ctru [9]. Nhu véy, phuong phap dong dung méi khong chi
nang cao hiéu qua hoa tan cia TDL ma con cé tiém ning trién khai trén quy mé 16n nho tinh don
gian va hi€u qua vuot troi.

5. KET LUAN

Nghién ctru da xay dung va tham dinh phuong phép dinh luong tadalafil (TDL) trong phtre. chat véi
p-cyclodextrin (BCD) bang phuong phap do UV-Vis, st dung ethanol 60% lam dung moi. Pong thoi,
nghién ctru da thiét 1ap cong thire tao phirc, quy trinh diéu ché va phuwong phéap dinh lugng phi hop.

Phtrc chat TDL-BCD dugc didu ché véi cac ti 18 mol 1:1, 1:2, 1:3, 1:4, 1:5, sit dung phuong phap
ddng dung moi, giup cai thién dang ké do tan va do hoa tan cua tadalaﬁl O ti 16 BCD:TDL = 3:1,

phuong phéap nay di gitip ting do tan ctia TDL 1én 8 lan. Két qua danh gia cho thiy d6 hoa tan cﬁa
TDL trong HC1 0.1N (pH 1.2) va dém phosphate (pH 6.8) sau 60 phut 1an luot dat 39.46% va 41.04%.
Su tuong tac gitra TDL va BCD ciing dugc x4c nhan thong qua phd hong ngoai (IR) va phd nhiét vi
sai (DSC).

LOI CAM ON o , o
Nghién ctru nay dugc Truong Pai hoc Quoc t¢ Hong Bang cap kinh phi thuc hién dudi ma so de tai
GVTCI17.11.
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