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Summary

Pellets are receiving much attention in pharmaceutical development since they have
advantageous physical-mechanical properties. Regarding pellet with high drug loading ratio, the role
of spheronization aid is crucial to achieve pellet having high spherical index, high process yield while
offering desirable mechanical physical properties. The current study aimed to prepare the pellet
containing ibuprofen 50 % employing crospovidon as spheronization aid. The pellets were prepared
by extrusion - spheronization method.

Formulation was established including ibuprofen 50 %, crospovidon 30 %, lactose monohydrate
18.5 %, polyvinyl pyrolidon K30 1 %, and sodium lauryl sulphate 0.5 %. Process parameters were
determined considering spheronization speed and spheronization retention time. Pellet with desirable
properties were achieved (spherical index 0.92, percentage of pellet diameter in the range 0.85 -
1.18 mm reach to more than 85 %, dissolution rate of ibuprofen was more than 90 % after 60 minutes.

Keywords: Pellets, high drug loading, ibuprofen, crospovidon.

Pat van dé

Thubc vi cau 1a dang bao ché cé nhiéu wu
diém trong san xuét 1&n diéu tri. Vi ciu cé lwu
tinh tét, ti 1& dién tich/ thé tich thap, dai phan bb
kich thwéc hat thwong hep va dé bén co ly
twong dbi cao. Xét trén khia canh tri liéu, vi cau
c6 thoi gian lwu tai da day ngan. Ngoai ra, sw
phan tan déng déu cla vi cau trén dién tich hap
thu I&n lam giam s tap trung thubc tai mét vi tri,
gidm nguy co kich &ng niém mac tiéu hoa [ 2.
V6i cac wu diém nay, vi cAu dén nay van nhan
dwoc nhidu sy quan tam nghién cru cla cac
nha bao ché.

Trong bao ché vi cau bang phwong phap dun
- tao cAu, t& dwoc cé chirc ndng hd tro tao cau
doéng vai trd quan trong. Loai ta& dwoc nay giup
gitr &m va tao d6 mém déo can thiét (d&c tinh
lwu bién), gidp soi cdm w6t sau khi dun cé thé
dwoc vé thanh nhirng hat ciu. D& dam bao sw
thanh cong cla qua trinh vé hat, ta dwoc tao
cau can duwoc sk dung voi ti 1é cao trong cong
thire, dan dén ti 1& tai hoat chat bi gi¢i han. Diéu
nay han ché kha nang (ng dung cla vi cau
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dbi véi cac hoat chat co liéu diéu tri cao nhw
ibuprofen, paracetamol, metformin... Ibuprofen
la mét thubc NSAIDs duwoc st dung phd bién
trong diéu tri. Ibuprofen c6 liéu st dung cao, méi
don vi phan liéu chra 200 mg ho&dc 400 mg.
Cho dén hién nay, chwa c6 ché phdm nao chira
ibuprofen dang vi cau dwoc san xuét trong nuéc
va lwu hanh trén thj treong Viét Nam.

Nghién clru nay dwoc thwc hién nham xay
dwng cong thirc va quy trinh bao ché vi cau
chtra ibuprofen véi ti 1& tai 50 %. Do hoat chat
co ti Ié cao, crospovidon sé dwgc sir dung nhw
ta dwoc tao cau hoac déng tao cau trong cong
thirc dé tang kha nang lwu bién cta khédi bot am.
Vi cau tao thanh cé dd ciu Ién hon 0,9; hiéu
suét tao vi ciu trong phan doan 0,85 - 1,18 mm
Ién hon 80 % va do giai phong hoat chat dat
khéng it hon 80 % sau 60 phut.

Nguyén vat liéu va phwong phap
nghién ctru

Nguyén vat liéu

Hoat chat s dung trong nghién ciu la
Ibuprofen (IBU) (TCCS, An D6). Cac nguyén liéu
khac bao gdm: Lactose monohydrat (LM) (Brc),
polyvinyl pyrrolidon K30 (PVP K30) (My),
cellulose vi tinh thé PH101 (MCC) (Brazil), natri
lauryl sulphat (SLS) (Puc), crospovidon (CP)
(Ashland, My).
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Phwong phap bao ché vi cau ibuprofen

Thwe nghiém bao ché vi cau ibuprofen 50 %
duoc tién hanh & c& 16 100 g. Lan lwot can va
ray ibuprofen cung cac ta dwgc qua ray 0,5 mm.
Tron khoé hdn hop duoc chét - ta dwoc (trv PVP
K30) dé tao hén hop déng nhét (A). Dung dich
ta dwoc dinh (PVP K30 trong nwéc) dwoc thém
vao hdn hop A va nhao trdn wét trong 12 phut
dé thu dwoc khdi bt &m co6 ham am 25 %. Khéi
bt &m dwoc dun qua lwdi 1,0 mm bing may ép
dun Caleva Extruder 20 (Anh), v&i téc do
25 rpm. Qua trinh vé tao hat cadu dwoc thuyc hién
trén thiét bj Caleva Spheronizer 250 (Anh) trong
8 phut & tbc d6 850 rpm. Vi cau tao thanh duoc
sdy dén do dm duwéi 3 % trwdc khi dung cho cac
nghién ctru tiép theo.

Phwong phap danh gia chat lwong vi cau

Phan b6 kich thwéc hat va hiéu suat
tao thanh vi cau: Tién hanh ray vi cdu qua hai
ray 1,18 mm va 0,85 mm trong th&i gian 3 phut.
Can va tinh phan tram (%) khéi lwong vi cau thu
dwoc & mdi phan doan. Hiéu suét tao thanh vi
cau trong phan doan 0,85 - 1,18 mm dwoc tinh
toan dya trén i 1& phan trdm khéi lwong cla vi
cau nam trén ray 0,85 mm (da qua ray 1,18 mm)
trén tdng khéi lwong vi ciu thtr nghiém.

D6 cau: Soi khé mau vi cau trén kinh hién vi
quang hoc Olympus & dd sang thich hgp. Chup
hinh 50 vi cAu va tinh toan d6 cau trung binh
bang phan mém ImageJ .

Hinh thdi vi cau: Thyc hién bang kinh hién
vi dién tlr quét (Scanning Electron Microscope -
SEM) JEOL JSM-7401F (Nhat) nham quan sat
cAu trdc cla vi cau cling nhw hinh thai vi cau
trong thtr nghiém d6 hoa tan.

Danh giad kha ning giai phéng hoat chat:
Tién hanh trén may thir dd hoa tan dwa theo
USP 42 c6 s diéu chinh tir thiét bi canh khudy
sang thiét bj gid quay. Méi trwodng hoa tan la
900 ml dung dich dém phosphat pH 7,2, tbc do
quay: 50 rpm, thoi gian th®r nghiém 60 phut,
nhiét dd: 37 + 0,5°C. Cho khoédng 400 mg vi cau
vao vién nang clrng va dat vién nang vao gid
quay. O cac thoi diém 14y mau, rat 10 ml dich
thr hoa tan, pha loang v&i dung dich dém
phosphat pH 7,2. Dung dich nay va dung dich
mé&u chuén IBU c6 ndng dd khoang 100 pg/mL
duwoc do d6 hap thu quang phdé UV tai buéc
soéng phat hién A = 221 nm.

Két qua va ban luan

Xay dwng cong thirc bao ché vi cau

Nghién ctu tién clru cho thdy crospovidon
can cho s tao ciu cla vi cau ibuprofen 50 %.
Bén canh do, cellulose vi tinh thé c6 thé dwoc
s dung nhu moét t& dwoc ddéng tao ciu va
lactose monohydrate gidp vi cdu dé tan ra. Nam
cong thre CT1-CT5 duoc bao ché co ti 1é
crospovidon/MCC (kl/kl) tdng dan va téng ti & ta
dwoc tao cau cb dinh 40 % (bang 1).

Bang 1. T7 /é phén trdm céc thanh phén trong céng thirc va két qué danh gié vi cau

CT1 CT2 CT3 CT4 CT5 CT6 CT7
IBU 50 50 50 50 50 50 50
Lactose monohydrat 9 9 9 9 9 8,5 18,5
Cellulose vi tinh thé 40 30 20 10 - - -
Crospovidon - 10 20 30 40 40 30
PVP K30 1 1 1 1 1 1 1
Natri lauryl sulfat - - - - - 0,5 0,5
Téng 100 100 100 100 100 100 100
Dénh gia tinh chét vi cdu tao thanh
Hiéu suét (%) 24,44 44,62 69,55 81,21 87,01 85,50 86,86
Do céu 0,87 0,91 0,90 0,89 0,88 0,90 0,92
Dinh lwong Pat Pat Pat Pat Pat Pat Pat
DY hoa tan (%) 46,52 59,64 63,29 65,82 70,20 85,13 90,07

Hiéu suét bao ché vi ciu tang (tv 24,44 %
lén 87,01 %) khi tang ti 1& crospovidon trong
cobng thirc tr 0 % dén 40 %. Bén canh do, ca
nam cong thirc (CT1 - CT5) déu dat chi tiéu vé
dinh lwong, vi cAu tao thanh c6 d6 cau kha cao,

tinh tron chdy tét. D& lieu dd6 hoa tan sau
60 phut ctia cac cong thirc cho thdy ibuprofen
dwoc gidi phong nhiéu hon khi tang i 1é
crospovidon (hinh 1).
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Hinh 1. Phén trdm phéng thich hoat chét ttr cac céng thire CT1 - CT5 (n = 3)

Két qua nay c6 thé dwoc giai thich do MCC
khong tan trong méi trwong thlr nghiém va co
thé 1am gidm kha nang ra ctia vi ciu néu dung &
ti 1& cao (hinh 2). Lic nay, d6 tan cta hoat chét

Biit diu thir nghiém

CT1

CTS

Sau 30 phut

tré thanh yéu td quyét dinh sw gidi phéng hoat
chéat in vitro ¥. Ibuprofen 1a hoat chat kém tan,
do d6 phan trdm giai phong dwoc chat t vi ciu
c6 gia tri thap.

Sau 60 phut

_ Hinh 2. Hinh thai vi céu trong qua trinh thir nghiém dé hoa tan:
CT1: vi cau cé ta dworc tao cau la MCC, CT5: vi hat c6 ta duwgrc tao cau la crospovidon.

Nguegc lai, crospovidon tuy khdng tan nhwng
c6 kha nang trwong néd khong tao gel. Dwoi tac
dong cua lwc dun trong qua trinh bao ché,
crospovidon chiu bién dang nén ép. Khi thir
nghiém hoa tan, crospovidon hédp thu nuéc
théng qua cac hé théng vi mao quan, dan nén,
pha v& ciu tric vi cau thanh cac manh nhé. O
hinh 2, vi cdu chra crospovidon d& bat dau co
s tan ra va sau 60 phut sy tan ra dién ra hoan
toan. Sy pha v& cau tric vi ciu giup tang dién
tich tiép xdc cla ibuprofen véi méi trwdng thor

nghiém. Do d6 phan trdm hoat chat dwoc gidi
phdéng cé sw cai thién dang ké khi tdng dan ti 1é
crospovidon.

Cai thién dé hoa tan cua vi cau

Phan tr&m phong thich hoat chét sau 60 phut
clia cong thirc CT5 van chwa dat mae ky vong.
Tién hanh khao sat hai cong thirc (CT6 va CT7)
v&i s bd sung thanh phan natri lauryl sulphat
(0,5 %). CT6 van gilr ti 1&é cha crospovidon va
lactose monohydrat Ian luvot 1a 40 % va 8,5 %;
CT7 «c6 ti 1é crospovidon va lactose
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monohydrat lan lwot 1a 30 % va 18,5 %. Két
qua xac nhan natri lauryl sulfat cai thién ti 1&
ibuprofen dwgc phdéng thich (CT6 la 85,13 %
so v&i CT5 1a 70,20 %). Ngoai ra, khi tang ti 1&
lactose monohydrat tr 8,5 % (CT6) I1én 18,5 %
(CT7), d6 hoa tan tang tr 85,13 % Ién

100+
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80 +
70 4
60 <
50 4
40 4
30 H

20 H

Phan trim phéng thich hoat chit (%)

10 A

90,07 % (hinh 3).

Toém lai, CT7 v&i crospovidon 30 %, lactose
monohydrat 18,5 %, natri lauryl sulfat 0,5 % la
phu hop dé tao vi cidu chia ibuprofen 50 %,
phéng thich trén 80 % hoat chét sau 60 phut.

— CT7
— CT6
— CT5

Thoi gian (Phut)

Hinh 3. Phén trdm phéng thich hoat chét ttr CT5, CT6, CT7 (n = 3)

Nghién ctru xac dinh théng s6 quy trinh
bao ché

Chi tiéu hiéu suét tao thanh vi ciu trong phan
doan 0,85 - 1,18 mm, dd ciu va dd giai phong
hoat chat sau 60 phut cta vi cau da dat théng
qua qua trinh xay dwng cbng thirc. Viéc nghién
ctru xac dinh théng sé dun va vé |a can thiét dé
hoan thién quy trinh bao ché ciing nhw tao
thuan lgi cho qua trinh nang cap c& 6. O ndi
dung nay, thoi gian vé va toc do vé dwoc tap
trung nghién ctru.

Xac dinh thoi gian vé

Bao ché vi ciu theo cong thirc CT7 véi tée
do vé dwoc an dinh la 850 rpm. Mau duoc lay

0 1 2 3 4 [ | 6 7 8 9 10
Théi diém (phit)

tai cac khoang thoi gian xac dinh va phan tich
dod cau cung hiéu suét tao hat trong phan doan
0,85-1,18 mm.

D6 cau 14 tinh chét bi chi phdi dong thoi bai
s giam ham am, mdc do cla sy ma sat, tbc do
chia cat cac soi cdm va tao hat trén may vé (cu
thé héa bang thoi gian va tbc do vé). Trong
nghién clru nay, d6 cau ting theo thdi gian vé
(hinh 4-A). Sy tao cau dién ra manh mé trong
khoang thoi gian tlr phuat thir 7 va th&r 8 cla thir
nghiém. Xét trén tiéu chi d6 cau, thdi gian vé
8 phut 13 phu hop dé cho vi cdu cé hinh dang
mong muén.

9701 9611 9513 9453 o337 9192

s (B)
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T§ 1¢ phin dogn (%)
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Thi diém (phiit)
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Hinh 4. Bién thién do cau cua tiéu phan (A) va
(B) phén bo kich thuéce tieéu phan theo thoi gian vé hat
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Vé phan bb kich thuwéc hat, trong 7 phat dau
tién cla qua trinh vé, dac tinh nay thay ddi
khéng dang ké (hinh 4-B). Tl phut thi 9 dén

phut th¢ 10, phan doan 0,85 - 1,18 mm giam
manh, déng thdi phan doan hat kich thuwéc Ién
hon 1,18 mm tang Ién.

(d)

(e)

Hinh 5. Hinh anh vi céu theo thoi gian vé tai céc thoi diém
a) 1 phuat, b) 4 phdt, ¢) 7 phat, d) 8 phuat, e) 10 phuat

Sw thay ddi hinh dang va kich thwéc vi cau
trong qua trinh vé dwoc lam sang té nh& quan
sat hinh thai hién vi quang hoc cla tiéu phan
theo thoi gian vé (hinh 5). Sau 1 phut vé, cac
tiéu phan tao thanh van chwa cé dang hinh cau
va c6 kich thwéc cha yéu trong phan doan 0,85
- 1,18 mm (hinh 5a). Sau 4 phut, c6 thé quan sat
mot sb tiéu phan chuyén sang hinh try thét eo &
gitra (dumbbell-shape) (hinh 5b, 5c). Hinh thai
nay dwoc duy tri dén phut thi 8, thoi diém cac
tiéu phan thu dwoc chi yéu dang hat cau (hinh
5d). Vi cau sau d6 hoan thién hinh thai va dan
tang kich thwéc khi dwoc vé dén phut ther 9 va
thi 10 (hinh 5e). Qué trinh tao vi cau theo co
ché nay déng thuan voi két qua da cong bd cla
Koester va CS (2012) ©°!,

Nhuw vay, thoi gian vé 8 phut la phu hop

dé tao dwoc vi cau nhu y dd thiét ké dua trén
tiéu chi v& d6 ciu va kich thwéc cla vi cau
tao thanh.

Xéc dinh téc doé vé

T két qua khado sat trén, cb dinh thoi gian vé
la 8 phut, thanh phan nguyén liéu va ta duoc
gitr nguyén nhw céng thikc CT7. Tién hanh khéo
sat tbc d6 vé & 850 rpm va 1000 rpm. Xac dinh
tbc do vé dwa vao cac tiéu chi phan bd kich
thwdc hat, d6 ciu va do hoa tan. Két qua cho
thay khi tang téc do vé dén 1000 rpm, c6 95 %
tiéu phan coé kich thwéc I16n hon 1,18 mm hiéu
suét tao thanh vi cau trong phan doan 0,85 -
1,18 mm chi & mrc dwdi 5 %. Ddng thdi do hoa
tan cla ibuprofen gidm con 71,78 % sau 60 phut
the nghiém. Nhuw vay, téc d6 vé 850 rpm la phu
hop dé tao dwoc vi cdu nhu y db thiét ké.
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Két luan

Bang thwc nghiém, nghién clru da thiét lap
duwgc cong thirc va quy trinh bao ché vi cau
chira ibuprofen 50 % st dung ta dwoc tao cau
crospovidon v&i cac thédng sb bao ché cu thé. Vi
cau chra ibuprofen 50 %, crospovidon 30 %,
lactose monohydrat 18,5 %, polyvinyl pyrolidon
K30 1 %, va sodium lauryl sulphate 0,5 % dwoc
bao ché theo phwong phap dun - tao cau voi
lwdi dun 1,0 mm; tbc d6 dun 25 rpm, thoi gian
vé 8 phut & téc do 850 rpm. Vi ciu tao thanh co
dod cau 0,92, hiéu suét vi cau trong phan doan
kich thwéc 0,85 - 1,18 mm & mirc cao va do gidi
phéng hoat chét ibuprofen dat trén 90 % sau
60 phat thér nghiém.
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