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Bao ché vién nén ra nhanh tadalafil 5 mg

Nguyén Hiru Phuc', Nguyén Thi Mai', Pham Hoang Linh® va Lé Quéc Viét”
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TOMTAT

N&m 2007, tadalafil ding diéu tri tdng huyét dp trén déng mach phdi & tré em (PAH)[1]. Viét Nam chwa
cé dang diéu chévién nén rd nhanh (ODT) chira tadalafil. Nghién ciru céng thire vién nén rd nhanh chira
tadalafil 5 mg dat tiéu chudn co'sé. Vién nén ODT duoc diéu ché' bdng phwong phdp ddp thdng (c616 200
vién). Nghién ciru dnh hudng ctia thanh phén té duocva ty 1€ cda ching dén dé rd, thédi gian thdm wdt va
dé hoa tan & méi truong pH 6.8, va xdy dung tiéu chudn co s& cho ché pham. Tiép theo, diéu ché 2 16
nghién cwru (c& 16 1000 vién) vién nén ODT cé céng thirc gdm phirc chdt tadalafil véi 8-cyclodextrin
(27.1%), crospovidon (3%), magnesium stearat (2%), sodium stearyl fumarat (2%), sodium saccharin
(0.5%) va manitol dép théng vira dd 100%. Vién nén cé dé cirng (50 N), d6 mai mon (0.4%), dé rd (25.28
gidy), do hoa tan sau 10 phut trong sodium lauryl sulfat 0.5% la 66.05%. Tom lai, vién nén rd nhanh
tadalafil 5 mg dd duoc nghién ciru thanh céng trén quy mé phong thi nghiém, cé trién vong téi wu céng

thire, va theo ddinghién ciru @6 6n dinh ché pham.

Tirkhéa: vién nén rd nhanh, tadalafil, dap thdng, dé hoa tan, dé rd

1. DAT VAN DE

Tang huyét ap trén déng mach phéi (PAH) [a mot
bénh ly dac trwng bdi su tang huyét dp, xay ra khi
cac déng mach nhd trong ph6i day 1én va thu hep
lai, lam han ch& dong méu chay qua tuan hoan
trong ph6i trong cadc dong mach & phdi, c6 thé
dan dén tinh trang suy tim va gay t& vong. Cac
triéu chirng thuong gap phai nhu nhu khé tha,
mét moi, dau ngucva phu né, anh hwdnglén dén
chat lwgng cudc séng va kha nang lao dong.
Tadalafil duwgc biét dén 1a mot chat &c ché
phosphodiesterase-5 (PDE-5), giup thuv gian co
tron va tang luvu lwgng mau tudn hoan dén céc
vling can thiét trong co thé. Thubc dugc diéu tri
hiéu qua trong tang huyét 4p trén déng mach
phdi (PAH) d3 dugcAnil Bharaniva cong sy chirng
minhtrénlamsangvaonam2007[2].

Thi trwdng dugc phdm ngay mot phat trién va
canh tranh, véi mong mudn tao sy tién lgi, an
toan va hiéu qua cta san pham trong s dung.
Vién nén ra nhanh |3 dang bao ché& dé st dung vi
tan nhanh trong miéng. Tuy nhién, & Viét Nam,
chuwa c6é dang bao ché vién nén rd nhanh chira
tadalafil. Vi vdy, nghién cru thiét ké céng thirc
vién nén rd nhanh chira tadalafil la mot hudng
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mdi trong nghién clru, gitp da dang san pham
trénthitrudng.

2.D0I TUONG VA PHUONG PHAP NGHIEN CU'U
2.1.Dditwong nghién ciru

Daitwong nghién ciru: bao chévién nénra nhanh.
Vién nén ra nhanh |3 vién nén tran, cé khd nang
phan tdn nhanh véi mot luvgng it nuwdc. DO ra
vién khong qua 3 phut[3]. Tuy nhién, theo Duoc
dién M§ (USP), quydinhthoigianriphaidudi30
giay[4].

2.2.Nguyén liéu, hdéa chat va trang thiét bj

Nguyén liéu: phirc chat tadalafil-B-cyclodextrin d3
duwoc nhém nghién clru téng hop bang phuong
phap déng dung mdi cé ty 1é hoat chat trong phirc
13 10.24%. D6 4m: 1.8%. D6 hoa tan tadalafil trong
phirc chat sau 30 phut & pH 1.21330.37%, pH 6.8 |a
33.60%, va sodium lauryl sulfat 0.5% la 58.7%.

Hoéa chat: Tadalafil chuan, ham lugng 99.7%, do
Vién kiém nghiém trung wong cung cap. Mot so ta
dugc xudt x&tr Trung Qudc gém: sodium starch
glycolat (NSG), sodium croscarmellose (NCC),
sodium lauryl sulfat (NLS), magnesium stearat
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(MS), sodium stearyl fumarat (NF), sodium
saccharin va cac td dwoc xuat x&¢ Chau Au gom:
lactose phun sdy, manitol phun séy, Avicel PH 102,
crospovidon (CP) do céng ty Dugc pham Brentag -
Viét Nam cung cdp. Tat cd nguyén vat liéu dat tiéu
chuan cosd hodcduwocdung.

Trang thiét bi: Can ky thuat (Sartorius TE 142 —
Pirc), can phan tich (Sartorius CPA 224S — Dirc),
may quang phd UV-Vis (Shimadzu UV-1800 - Nhat),
may dap vién xoay tron 8 chay (Sakti— An Do), may
third6 hoatan (Copley—Anh), tu vikhihau (KBS-S
240 Binder - Brc).

2.3. Phuwong phap nghién cttu

2.3.1. Nghién ctru céng thire cdi thién dé hoa tan
vién nén rda nhanh chira tadalafil

2.3.1.1. Xdy dwng quy trinh dinh lwong tadalafil
trong vién nén rd nhanh

Dwa vao DBVN V quy trinh dinh lwvong dwoc xay
dung nhu sau:

Dung dich chudn (10 pg/mL): Can chinh xac
khoang 5.0 mg TDL chuan (dé tinh khiét 99.7%)
chovao binh dinh mdrc 50 mL, thém khoang 35 mL
ethanol 60%, siéu &m 15 phat dé tan hoan toan
TDL. B& sung ethanol 60% dén vach, lac déu. Hut
chinh xdc 1 mL dung dich cho vao binh dinh murc
10 mL, b6 sung ethanol 60% dén vach, lac déu. Loc
guamang0.45 um.

Dung dich thi: Nghién min 20 vién nén bat ky
thanh bot. Can chinh xac khoang lwgng bét twong
rng v&i 5.0 mg TDL cho vao binh dinh mirc 50 mL.
Thém khoang 35 mL ethanol 60%, siéu am 15 phdt.
B6 sung ethanol 60% dén vach, Iac déu. Tiép tuc
siéu am mau trong 60 phat. HGt 10 mL dung dich, ly
tam 5000 vong/phut, trong 5 phut. HGt chinh xac 1
mL dung dich trong & trén cho vao binh dinh murc
10 mL, b6 sung ethanol 60% dén vach, lac déu.

Dung dich placebo: Phan tan vién nén placebo cé
thanh phan va phuong phap diéu ché gidng vién
ODT (ngoai trir khong chira hoat chat) twong
duong mot don vi phan liéu trong moi trudng phu
hop. Tién hanh pha mau nhu dung dich thir, loc va
do dd hap thu ctia mau placebo.

Dinh lvong vién dua trén chénh léch dé hap thu tin
hiéu gitta mau vién dwoc chat va mau vién placebo.
Do d6 hap thu miu & budc séng 285 nm. Ham
lwgng % TDLtrong vién dugctinhtheo congthirc:

X% = 22 X 100%

Acxmy x 1
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Trong dé:

X%: ham lwvong tadalafil trong vién
A:ddhdpthucdathd

A.: d6 hap thu cia chudn (mAau chuan)

C.:n6éng dé dungdich chuan (ug/mL)

m,: khéilwgng can bot thuéce (mg)

Yéu cau: Ham luwong TDL tir 90.0 — 110.0% so vd&i
ham lvgng ghitrén nhan.

2.3.1.2. Thém dinh quy trinh dinh lvong tadalafil
trong vién nénrd nhanh

D6 ddc hiéu: quét phd hap thu UV-Vis mau dung
dich chuan, dung dich thir, dung dich placebo. Yéu
cau: D6 hap thu phé UV-Vis mau placebo khong cé
dinh hap thu cung vé&i dinh hap thu ctia TDL & mau
chuanvamauthir.

Tinh tuyén tinh: can chinh xdc khodng 5.0 mg TDL
chuan cho vao binh dinh m&rc 100 mL, thém
khoang 60 mL ethanol 60%, siéu 4m 15 phut. B6
sung ethanol 60% dén vach, 1ac déu. Dung dich thu
duoc cé ndng dd khoang 50 pg/mL (dung dich A).
T dung dich A, pha giai mau cé néng do trong
khoang khoang 1 —20 pg/mL. Do hap thu phd UV-
Vis & budc song 285 nm, dung ethanol 60% lam
mau trang. Xay dung dudng biéu dién madi quan hé
gittandng d6 va dd hap thu cha TDL chuin. Tinh hé
s twong quan R”. Panh gia tinh twong thich va y
nghia cla cac hé sd trong phuong trinh.
D6 chinh xdc: Pinh luvgng [an luvgt 6 mAau vién nén
bat ky. Ghinhan d6 hap thu phd UV-Vis mdi mau tai
budc séng 285 nm. Yéu cau: RSD giira cac do hap
thu phd UV-Vis < 2%.
D4 dung: Thém lwong tadalafil chuan twong duwong
80%, 100% va 120% luwgng TDL trong mau thir.
Xacdinh do dungtheo:

Khéi lwgng hoat chat

thu hoi (mg)

Khai luvgng hoat chat
thém vao (mg)

x 100%

ty 18 thu hoi (%)=

Yéu cau: Ty lé thu héi dat yéu cdu trong khoang 98 —
102%; RSD £2%.

2.3.2. Nghién ctru céng thire cdi thién dé hoa tan
vién nén rda nhanh tadalafil 5 mg

2.3.2.1. Lwa chon phwong phdp diéu ché vién nén
rd nhanh tadalafil

Phuong phdp dép truc tiép: can va ray riéng 1é [an
lwot cdc thanh phan qua ludi 0.5 mm. Tron déu cac
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thanh phan t4 dwoc trong tui PE theo nguyén tac
dong lwong (trir ta dugce tron). Thém ta dwoc tron
va chat diéu vi, trén hoan tat va dap vién véi do
cirng va céichay thich hop.

Phuong phdp xdt hat wét: can va ray riéng 1é lan
lwgt cadc thanh phan qua lwdi 0.5 mm. Trdn céc
thanh phan ta duwoc trong tui PE theo nguyén tic

Bang 1. Cong thirc lva chon phuwong phap diéu ché

déng luong (trir td4 duoc tron). Thém tur tir
ethanol 60% vira d0 &m, nhao tron déu va xat
cdm qua rdy 1.5 mm. Sau d6, sdy cdm & nhiét do
60°Cdén dd am dudi3%. Siracém quardy 1 mm.
Thém td duoctron bdngva diéu vivao trén hoan
tat va dap vién véi d6 cirng 40 — 80 N va d6 mai
monkhdngqua3%[3].

Phuwong phap Dap truc tiép (CT1) Tao hat wét (CT2)

Cong thirc Khéi lwgng (mg)| Ty lé (%) Khéi lwgng (mg) Ty lé (%)
TDL-BCD 48.70 27.06 48.70 27.06
PVP K30 - - 5.40 3.00
Sodium croscarmellose 5.40 3.00 5.40 3.00
Ethanol 96% - nudc cat (1:1) - - vira dd am vira dd am
Sodium saccharin 0.90 0.50 0.90 0.50
Magnesium stearat 3.60 2.00 3.60 2.00
Lactose monohydrat - - 116.00 vlra du 100
Manitol dap thang vira d0 180 vira d 100 - -

2.3.2.2. Lira chon thanh phén td duoc trong vién nén

Nghién clru khdo sat cdcthanh phanvaty lé trong cong thirc trinh bay trongBang 2 va Bang 3.
Caccong thirc dwoc diéu ché ¢& 16 200 vién, trong cung qui trinh.

Bang2. Thanh phanta dugckhdo sat trong diéu ché vién nén

Thanh phan ta duoc Loai ta dwoc
Ta dwgc don Manitol dap thang, Avicel pH102, lactose phun say
Ta duwoc siéu ra sodium croscarmellose (NCC), crospovidon (CP), sodium starch glycolat (NSG)
Ta duoc tron béng sodium stearyl fumarat (NF), aerosil (AR), magnesium stearat (MS)
Bang 3. Cong thirc lva chon ta duoc trong diéu ché vién nén rd nhanh
Céng thirc (mg) cT3 CT4 CTS CT6 cT7 CTS cT9
TDL-BCD 48.7 48.7 48.7 48.7 48.7 48.7 48.7
Manitol dap th5ng 119.6 119.6 119.6 119.6 119.6
Avicel pH102 119.6
Lactose phun sdy 119.6
Sodium croscarmellose 7.2 7.2 7.2 7.2 7.2
Crospovidon (CP) 7.2
Sodium starch glycolat (NSG) 7.2
Sodium stearyl fumarat (NF) 3.6 3.6 3.6 3.6 3.6
Aerosil (AR) 3.6
Magnesium stearat (MS) 3.6
Sodium saccharin 0.9 0.9 0.9 0.9 0.9 0.9 0.9

2.3.2.3. Khdo sdt anh hwdng cua cdc ty Ié td duoc
rdtrong cong thirc

Khao sat dugcti€én hanh bingcachthay déitylé
cac td duoc ra, tir d6 tdi wu hda duoc ty 1é ta
dugcravitaduwgcraddongvaitroanhhudngtruc
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ti€p dén chitiéu dé trong cong thirc vién nén ra
nhanh.Doéngthdivdikhandnghitdm manh mé,
td duoc ra cling dnh hudng I&n dén d6 6n dinh
cUa ché& phdm nén can khao sat va lva chon t6i
uwunhat.
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Bang 4. Cong thirc danh gia sy anh hwdng cla cac ty 1é ta duoc ra

Thanh phan R1 R2 R3 R4 R5 R6
TDL-BCD 48.7 48.7 48.7 48.7 48.7 48.7
Manitol 119.6 117.8 116.0 119.6 117.8 116.0
Crospovidon 3.6 5.4 7.2
Sodium croscarmellose 3.6 5.4 7.2
Sodium saccharin 0.9 0.9 0.9 0.9 0.9 0.9
Magnesium stearat 3.6 3.6 3.6 3.6 3.6 3.6
Sodium stearyl fumarat 3.6 3.6 3.6 3.6 3.6 3.6

2.3.3. Xdy dwng tiéu chuén kiém nghiémviénnén  Trong d6:

rdnhanh

San xuat vién nén ra nhanh tadalafil 5 mg duoc
danh gid cac thong s6 vé kj thuat sdn xuat va tiéu
chuan kiém nghiémthanh phdm([5, 6].

2.3.3.1. Phuong phdp thir d6 hoa tan tadalafil phéng
thich trong vién nén rd nhanh

Thiét bi: cdnh khudy. T6¢ d6 quay: 50 vong/phut.
Moitrudng hoa tan gdm: dém phosphat pH 6.8 va
sodium lauryl sulfat (NSL) 0.5%. Nhiét d6 moi
trwong: 37 £ 0.5 °C. Tién hanh can vién trwdc khi
cho vao 1000 mL moi truwong hoa tan. Tai cac thoi
diém 10 phat va 30 phat, rat 10mLmau hoatan va
b6 sung thé tich moi trwdng twong &ng. Loc mau,
dod6 hapthuph6 UV-Vis @ budcsdng 285 nm.
Ham luvgng tadalafil dwoc phong thich:

CixV+V x Z{il Ci-l « Mtb vien

mo— X100%

Y=

axH

3. KET QUA

Y:dd hdatan TDL& thoi diém phutthri (%)
C:néngdé cla TDLE thoi diémi(ug/mL)

a:hé sd gdcclia duong tuyén tinh (AbsxmlLxpg™)
V:thé tich méi trwong (V=1000 mL)

V': thé tich mAu rat tir méi trwong (V' =10 mL)
H:luwgng TDLghitrén nhan (5000 pg)

m,... khéilwgngvién hoatan

M,,....khGi lwong trung binh vién

2.2.3.2. Tiéu chudn kiém nghiém vién nén ré nhanh
- Tinh chét: vién nén tron mau trang, duwong kinh
10 mm, hai mat hoi khum 16i, mat trén cd khia
gitta viéen, mdt dudinhan, khong mui, vingot nhe.

-Dinh tinh, d6 déng déu khéi lwgng, do ra, d6 hoa
tan, dinh luong.

Thoi gian thdm wdt vién: Pat 1 to gidy loc duong
kinh 10 cm vao dia petri, thém 10mL dung dich
xanh methylen 2% vao dfa, cho vién nén vao gilta
dia. Do thdigianvién nén thdm wdt hoantoan([7].

3.1. Tham dinh quy trinh dinh lvong tadalafil trong vién nén ra nhanh

3.1.1. b6 dac hiéu

3_

! Placebo
= — Tadalafil
S 5 .

g.. Vién ODT
=n
-
b
e 14
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|
(é.
0 T T 1

T
200 250 300
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Hinh 1. D6 thj biéu di&én d6 hap thu phd UV-Vis cla tadalafil
trong dinh lvgng vién nén ra nhanh
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Do thi cho thady mau chuan tadalafil va mau thi
déu cé dinh hap thu tuwong dong nhau, va mau
placebo khéng hap thu tai bwdc séng 285 + 1 nm.
Nhu vay, quy trinh dinh lvgng tadalafil trong vién
nén cé dé dac hiéu tai buwdc séng hap thu cuc dai
A...=285nm.

3.1.2. Tinh tuyén tinh

Két qud s&r dung cdng cu Regression trong MS —
Excel dé kiém tra tinh thich hop phwong trinh hoi
quy tuyéntinh:

y =0.0317x - 0.0001

Hé s6 twong quan tuyén tinh:
R*=0.9998 > 0.999
Trac nghiém tinh twong thich:

p=1.65x10° < 0.05-> pt ¢ tinh twong thich
Trac nghiémy nghiaclahéséb:

p =0.951>0.05 - hé sé b khdng ¢ y nghia
Nhw vdy, & khodng néng d6 1 — 20 pg/mL cd su
twong quan tuyén tinh gitta néng dé TDL chuin va
dé hdp thu phd UV-Vis & A __ = 285 nm, v&i phuong
trinh tuyén tinh: =0.0317x

Bang 5. K&t qua do hap thu phd UV-Vis theo ndng d6 cla tadalafil chuan

Nong dé (ug/mL) 1.00 5.00 7.00 10.00 15.00 20.00
D6 hap thu quang 0.031 0.155 0.228 0.316 0.476 0.634
0.700
0.600 §=0.0317x et
R2=0.9998
0.500
LN 2
=) e
< .
& 0.400 2
& 0.300 Pt
< g
el Ve
>
20200
l"'
0.100
o’/
0.000
0 5 10 15 20 25 (ug/mL)

Hinh 2. D6 thj khao sat dé hap thu phd UV-Vis theo néng d6 cla tadalafil chuan

3.1.3. D6 chinh xdc

Bang 6. K&t qua tham dinh dé chinh xac cda quy trinh dinh lwvgng vién nén TDL

STT Lwong can (mg) D6 hap thu (Abs) Ham lwong (%)

1 180.90 0.315 98.87
2 178.80 0.317 100.67
3 180.00 0.321 101.26
4 178.90 0.311 98.71
5 178.50 0.312 99.25
6 179.10 0.321 101.77

Trung binh 100.09

RSD 1.31

Két quad thurc nghiém cho gid tri RSD = 1.31% < 2%. Vidy quy trinh dat yéu cbu vé dé chinh xdc Idp lai.
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3.1.4. b6 dung

Bang 7. K&t qua tham dinh dé dung cla quy trinh dinh lwgng vién nén TDL

T¥ 1& thém vao TDL chuan Do hap thu TDL tim lai Ty lé tim lai B RSD

) (mg) (Abs) (mg) (%) (%)
3.99 0.253 3.99 100.01

80% 3.95 0.256 4.04 102.22 100.29 | 1.81
4.03 0.252 3.97 98.63
5.01 0.310 4.89 97.60

100% 5.02 0.316 4,98 99.29 97.58 1.76
4.97 0.302 4.76 95.84
6.06 0.392 6.18 102.03

120% 5.99 0.385 6.07 101.38 101.05 | 1.16
6.04 0.382 6.03 99.76

Ty 1é phuc h6i cdc méu trong khodng 98 — 102%, RSD < 2%. Vidy quy trinh dat yéu céu vé do dng.

3.2. Nghién ctru cdng thirc cdi thién dd hoa tan
vién nén ra nhanh chtra tadalafil

3.2.1. Lwa chon phuong phdp diéu ché'vién nén ré
nhanh

Tién hanh diéu ché 200 vién nén ra nhanh, khéi

lwong trung binh 180 mg, d6 &m dudi 3%, d6
cirng viéntrong khoang 40—-80 N, va dé mai mon
dudi3%.

Két qua danh gia tinh chat vién nén duoc trinh bay
trongBang 8.

Bang 8. K&t qua khao sat tinh chat vién nén ra nhanh trong lia chon phwong phap diéu ché

Cong thirc CT1 CT2
DKL (mg) (n = 20) 179.95 (+ 2.16) 179.00 (+ 3.87)
D6 clrng vién (N) (n = 20) 75.0 (+6.2) 54.3 (+5.2)
D6 mai mon (%) (n = 20) 0.55% 1.68%
Do r3 (gidy) (n = 6) 33.7 (£ 4.6) 243.8 (+52.88)
Thoi gian thdm wdt vién (gidy) (n = 6) 59.8 (+ 8.4) 697.5 (+ 36.8)
DO hoa tan sau 30 phut & pH 6.8 (%) (n = 3) 35.68 (+ 1.46) 26.94 (+ 1.51)

Két qua cho thdy CT2 cé thoi gian ra (243.8 giay ~ 4
phut) cao gap 8 lan CT1 (33.7 gidy ~ 0.5 phut), va
thoi gian thdm wét vién CT2 (697.5 gidy ~ 11 phut)
caogap 11lansovdiCT1(59.8 gidy ~ 1 phut);

Trai lai, CT2 c6 d6 cirng (~54.3N) va d6 hoa tan
(26.94%) thap hon so v&idap tructiép CT1 (75N
va 35.68%). Nhu vay, vién nén duogc diéu ché
theo phuwongphdpdaptrycti€pcéddcirngvado
hoa tan cao va thigian rd va thoi gian tham wét
vién thap hon so véi phwong phép tao hat uét.
Nguyén nhan: CT1dung td dwoc dap thang cé do
x6p cao, khd nang chiu nén va do két dinh t6t.
Trong khi d6, CT2 v&i phuong phdp xat hat uét,
cdm sdy nhanh khéng déu, bé mat ngoai khdé hon
sov@ildihat, ta dwgcdinh lam cd6m khé cling khi
sdy, gidm do lién két bé mat. Hon nita, td duoc
dinh PVP cé cautric polymerthan nudc, ting do
nhé&t moi truong, tang do két dinh cac thanh
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phan tao cdm, do d6 lam tang thoi gian ra cla

viénva giam kha nang phéngthich hoat chatnén

d6 hoa tan thap. Do d6, phuong phap dap truc
ti€p dwgcdung diéu chéviénnénrinhanhtrong
lwachontyléthanh phancéngthlcviénnén.

Quy trinh diéu ché vién nén ra nhanh tadalafil 5 mg

bang phuong phap dap thang nhu sau:

1) Can, ray riéng |é tirng nguyén liéu qua lwdi kich
thudcray 0.5mm.

2) Tron kho: Tron dong lugng hdn hop cac thanh
phan trong tui PE theo nguyén tac dong lugng.
Taduoctronbdngtronsaucung.

3) Kiém nghiém ban thanh pham cém hoan tat
trudcdapvién.

4) Dap vién: May xoay tron. Vién tron 10mm, khum
|6i, m&t trén vach ngang, mit dwdi nhan. Khoi
lwong vién ly thuyét: 180.00 mg/vién (+ 7.5%).
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Do clrng: 40—-60 N.

5) Ddng gobi. Bao quan noi khé mat, tranh anh sang.

3.2.2. Lwa chon thanh phén ta dworc trong vién nén
Coéng thirc CT1 cho thay d6 cirng vién cao nén dd

ra vién tang va cao hon 30 gidy. Vi vay, do cirng
trongkhoang40N-60 N vdimucdich caithiéndo
ra vién. Két qua khao sat cac thanh phan ta duoc
anh hudng dén tinh chat vién nén duoc trinh bay
trongBang9.

Bang 9. Danh gia vién nén rd nhanh trong lwa chon thanh phan cong thirc

Cong thirc CT3 CT4 CT5 CT6 CT7 CT8 CT9
DDKL (mg) 180.2 | 181.1 | 180.0 | 181.0 | 180.5 | 180.8 | 180.0
PG clrng sau dap (N) 55.9 | 51.2 | 52.0 | 52.5 | 53.7 | 52.4 | 54.0
DDKL sau 14 ngay ldo hda cap toc 180.3 | 184.0 | 180.0 | 181.0 | 179.7 | 180.7 | 180.0
Do cirng sau 14 ngay 130 hda cap tdc 56.1 | 42.8 | 52.9 | 52.2 | 55.8 | 45.0 | 57.0
D6 mai mon (%) 0.44 0.55 0.55 0.28 0.61 0.39 0.00
Do ra (giay) 21.5 24.2 34.5 26.8 38.5 77.3 31.3
Thoi gian thdm wét vién (gidy) 31.8 | 345 | 403 | 358 | 483 | 91 | 39.8

-Phantich anh huédng cactd duoc dén & cong thirc
CT3,CT4,CT5:

DO r3 va thoi gian thdm wét vién tang dan: CT3
(manitol) < CT4 (avicel) < CT5 (lactose).

Giai thich: Manitol va lactose cung ra theo co ché
hoa tan, thAm hat nudc manh va phan ra nhanh
trong nudc. Tuy nhién, kich thudc nguyén liéu
manitol nhd hon (khoang 100 pum) nén tan r3
nhanh hon so dudng lactose kich thudc khoang
200 pum. Dai véi CT4 (avicel) khi lwu td vi khi hau
trong lo thudy tinh ndp cao su thi dd cirng vién nén
giam khoang 15% so vai ban dau do Avicel pH102
c6 dac tinh hut nwdc cao. Do do, chon manitol lam
ta dugcdon.

- Phén tich anh hudng cac ta dwoc siéu rd & cong

th&c CT3,CT6,CT7:

Thuyc té cho thdy do ra va thoi gian tham wdt cla
vién nén tdng dan theo th tyw CT3 (NCC) < CT6 (CP)
< CT7 (NSG). Xét vé co ché r3, ca 3 td duwoc NCC, CP
va NSG déu ra theo co ché trwong nd va tham hat
theo hé théng mao quan. Tuy nhién, NSG I3 tinh
bét bién tinh khi trrang nd hinh thanh mang gel
lam chdm quéd trinh thdm thiu nudc vao vién.
Nguoc lai, NCC va CP cu tric polymer nén khéng

can trd qua trinh thAm hat nwdc, nén rat ngan do
rd vién hon so vdi NSG. Do d6, cong thirc ti€p tuc
khao sat cac ty 1é khac nhau gitra CP va NCC dé luya
chon két qua tdt nhat.

- Phan tich anh huwédng cac ta dwgc tron bong &
congthirc CT3, CTS, CT9:
Do clirng clia vién nén sau dap tang dan theo th
tw: CT8 (AR) < CT3 (NF)~CT9 (MS).
Giai thich: AR cé ti trong nhe, dac tinh so nudc,
bao phu bé mat cé6m, lam giam kha nang két dinh
thanh phan va giam dé hoa tan vién. NF gitip tron
chdy c6m yéu hon so v&i MS, nhung cao hon AR.
Trong khi d6, MS lai gdy anh hudng dé hoa tan
viéndotao phircvdihoatchat,nénkhdéng sirdung
tylécao.
Vivay, phdi hop tad dugc MS va NF & ty 1é thich hop
giup cai thién do tron chdy cdm va khdng gay anh
hudng d6 hoatanvién.

3.2.3. Khdo sat anh huwé'ng cda cdc ty Ié ta duorc ré
trong céng thirc

Khao sat ty 1é td duwoc rd dnh huwdng dén cong thirc
dugc trinh bay trong Bang 4. Két qua danh gia tinh
chatvién néntrinh bay & Bang 10.

Bang 10. Danh gid tinh chat vién nén rd nhanh trong lwa chon ty 1 t4 duwoc r3

Cong thirc R1 R2 R3 R4 RS R6
D6 r (giay) 50.3 24.5 23.5 52.1 26.1 24.3
Thoi gian wét vién (giay) 68.4 42.1 34.8 65.6 32.3 33.2
P& hoa tan sau 30 phit pH 6.8 (%) |33.17 £045 | 3624093 | 3636+052 | 34.17+049 |36.15+047 | 35.36+0.53
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K&t qua cho thay thoigian rd vién & cacty lé co sy
khacbiét. Ty lé tang tir 2% 1én 4% thi d6 rd va thoi
gian thdm waét vién gidm gan 50%. Ty |é r3 trong
vién cé thé anh hwdnglén dén d6 6n dinh do tinh
chat hdt 4m rat manh cla cdc ta duoc siéu ra. Vi
vay uu tién trong céng thirc chon ty 1& thap nhat
c6 thé. Trong tai liéu Cac chat phu gia va tad duoc

Bang 11. K&t qua kiém nghiém vién nén thanh pham

bdo cdo vé d hoa tan clia NCC trong mdi trwdng
pH 1.2 gidm theo thoi gian[8]. Do d6, chon cong
thircR2 nang cap c&16 1000 vién.

3.3.Tiéu chuan kiémnghiém
San pham vién nén r3 nhanh tadalafil 5 mg da dat
cactiéuchuin cosd duwoctrinh baytrong Bang 11.

] ) Két qua
Tiéu chuan Mtrc chat lvong
o1 L6 2

Tinh chat \7/|e.n~ ner‘\Atron, t‘lal ma‘t. hql [6i, nhan, mau trang, co khia Pat Pat

o gilra vién, khong mui, vi ngot nhe
Dinh tinh Phai c6 ph6 UV hoic IR twong déng vdi chat chuan Pung Pung
D6 PHKL + 7.5% khéi lvgng trung binh vién Pat Pat
D6 cirng 40N — 60N Pat (50.8) | Dat(57.5)
D6 mai mon | Nhd hon 1% Pat (0.45) Dat (0.35)
b6 ra Khong qua 30 giay Dat (24.11) | Dat (26.44)
Pinh lvgng | 90 -110% Pbat (99.56) | Dat (100.2)

Khoéng it hon 40% sau 10 phut trong NLS 0.5% Dat (66.4) Dat (65.7)
PO hoa tan

Khong it hon 30% sau 30 phut trong pH 6.8 bat (36.2) Dat (35.6)

4.BAN LUAN twong dong[9]. Tuy nhién, sdn phdm can theo doi

Trong qud trinh xay duwng cong thirc, viéc lua chon
tdduocdon,tadwocravatddugctronbdéngdong
vai trd quan trong anh hudng truc tiép dén dac
tinh va dd bén cla vién. Manitol, lactose phun sdy
va avicel lam td duoc dén do kha nang tao vién tét
va su phé bién trong cong nghé diéu ché. Cac ta
duoc rda nhuw sodium croscarmellose (2-4%),
crospovidon (2-4%) va sodium starch glycolat
(4%) dwoc thdm do ty 1é trong cong thirc nham
dam bao vién nén tan rd nhanh chéng, hiéu qua,
c6dd béncohoccao.

K&t qua th& nghiém cho thay vién nén ra nhanh
v@i cac td duoc va ty 1é nay co thoi gian rd nhanh
trung binh khoadng 25 gidy, dong thoi khong lam
gidam do clrng va dd mai mon. So sanh sdn pham
v@i nghién clru cla Mohammed M Mehanna va
cong sw (2020) vién nén cd do ra 28 gidy, do mai
mon 0.6%, d6 cirng 31.1 N va d0 hoa tan 68.5%
sau 10 phut trong sodium lauryl sulfat 0.5%, cho
thay chat lwgng cha thudc nghién clru cé tinh chat

ISSN: 2615 - 9686

thém vé dd 6n dinh sau thoi gian lwvu mau trong
moi trudng |30 hda cap tdéc & nhiét d6 40 +2 °Cva
d6am75+5%.

5.KETLUAN

Nghién clru da xay dung duwgc cong thirc, quy
trinh diéu ch& va tiéu chuan co s& cho vién nén r3
nhanh tadalafil 5 mg. Thanh phan céng thirc gbm
phirc chat tadalafil (27.1%), crospovidon (4%),
magnesium stearat (2%), sodium saccharin
(0.5%) va manitol dap thang vira d0 100%. Vién
nén diéu ché c6 d6 cirng khoang 50N, @& mai mon
0.4%, do ra khoang 25 giay, d6 hoa tan khoang
85% sau 30 phut. Trong twong lai, nghién clru ti€p
tuc danh gia tinh 6n dinh va xay dung cong thirc
tdi uu.

LOICAMON

Nghién ctu nay duoc Trwong Dai hoc Québc té
HOng Bang cap kinh phi thyc hién duwdi ma sé dé
taiGVTC17.11
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Preparation of orally disintegrating tablets of

tadalafil5mg

ABSTRACT

Nguyen Huu Phuc, Nguyen Thi Mai,
Pham Hoang Linh and Le Quoc Viet

Tadalafil was first introduced in 2007 for pediatric pulmonary arterial hypertension (PAH) treatment.
However, an orally disintegrating tablet (ODT) dosage form has not been available in Vietnam. This
study aims to establish a formulation for ODTs containing 5 mg of tadalafil that meets the required
standards for the dosage form. ODTs were prepared using a direct compression method (200 tablets
per batch). Excipient composition and ratios were optimized to achieve the desired disintegration
time, wetting time, and dissolution in pH 6.8. In-house standards for the product were established.
Two batches of 5 mg tadalafil ODTs (1000 tablets per batch) were produced and tested. The
formulation included a complex of tadalafil and B-cyclodextrin (27.1%), crospovidone (3%),
magnesium stearate (2%), sodium stearyl fumarate (2%), sodium saccharin (0.5%), and mannitol to
100%. The produced tablets demonstrated a hardness of 50 N, an abrasion rate of 0.4%, a
disintegration time of 25.28 seconds, and 66.05% solubility in 0.5% sodium lauryl sulfate after 10
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minutes. In conclusion, 5 mg tadalafil ODTs were successfully produced on alaboratory scale, showing
potential for formulaoptimizationonalargerscale and for conducting stability studies.

Keywords: orally disintegrating tablet (ODT), tadalafil, direct compression, disintegration time, dissolution
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