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NGHIEN CU*U BAO CHE VIEN NANG POMEPOSE TU QUA BUO'I NON
Nguyén Hoang Chung', Truwong Minh Nhyt!, Nguyén Thanh HaZ,

TOM TAT

Muc tiéu: Xay dung quy trinh bao ché vién nang
tir qua Bugi non. POi tugng va phuong phap: Cao
chiét budi non dugc danh gia tinh tugng thich véi mot
s6 ta dugc thong dung va dugc khado sat lua chon
cobng thiric va quy trinh bao ché vién nang PomePose.
Két qua: Cao chiét budi non tugng thich véi cac ta
dugc CSD ty trong thap, MgCOs, Florite R, MC-102,
aerosil, magnesi stearat, natri croscarmellose va vdi
hon hgp cac ta dudc. Vién nang BN dugc bao ché theo
phudng phap xat hat uét véi cac thanh phan: 250 mg
cao BN; 160 mg CSD; 22 mg avicel 102; 9 mg natri
croscarmelose; 4,5 mg magnesi stearat; 4,5 mg
colloidal silicon dioxid. Vién nang dat yéu cau vé do ra,
ddé déng déu khdi lugng va on dinh sau 14 ngay bao
quan & diéu kién khac nghiét (nhiét dé 60 °C, do am
75 %). Ham lugng naringin trong vién nang budi non
la 53,89 mg/vién. K&t luan: Nghién ctu da xay dung
thanh céng cdng thdc va quy trinh bao ché vién nang
BN quy mé 1.000 vién/mé. Quy trinh bao ché 6n dinh
va co thé ap dung trén quy mo san xuat I6n hon.

Tur khoa: Bugi non, vién nang PomePose, quy
trinh bao ché.

SUMMARY
FORMULATION OF POMEPOSE HARD

CAPSULE FROM IMMATURE POMELO

Objectives: To formulate the hard capsule from
immature pomelo. Subjects and Methods:
Immature pomelo extract was evaluated for
compatibility with several common excipients then
investigated the formula and preparation process for
PomePose capsules. Results: Immature pomelo
extract was compatible with low density CSD, MgCQOs,
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Florite R, avicel-102, aerosil, magnesium stearate,
sodium croscarmellose. PomePose capsules were
prepared by wet granulation technique with the
following ingredients: 250 mg of immature pomelo
extract; 160 mg of CSD; 22 mg of avicel 102; 9 mg of
sodium croscarmellose; 4.5 mg of magnesium
stearate; and 4.5 mg of aerosil. The capsules met the
requirements for disintegration, mass uniformity and
stability after 14 days of storage at extreme conditions
(temperature 60 °C, relative humidity 75 %). The
content of naringin in PomePose capsules was 53.89
mg. Conclusion: The research has successfully
developed the formula and process of preparing
PomPose capsules with a scale of 1,000 tablets/batch.
The preparation process is stable and can be applied
on a larger scale of production.

Keywords: Immature pomelo, PomePose
capsule, preparation process.
I. DAT VAN DE

Tinh trang thira can, béo phi 6 ngudi trudng
thanh dang ngay cang tré nén phd bién va la
mot van nan I8n cua Viét Nam noi riéng va cla
thé gidi nodi chung bdi trong giai doan tir nam
1975 dén ndm 2016, ty Ié béo phi trén toan thé
gidi tang gan gap 3 lan [8]. Nam 2019, udc tinh
c6 khoang 38,2 triéu tré em dudi 5 tudi bi thira
can, béo phi, trong d6 50 % song & chau A. O
Viét Nam, ty |é ngudi bi thira can, béo phi tdang
nhanh tr 12,0% (ndm 2010) lén 17,5% (ndm
2015), d3c biét la & ddi tugng tir 25 — 64 tudi [2].

Béo phi la yéu t6 nguy cd cla cac bénh ly
nhu tang huyét ap, dai thdo dudng type 2, gout,
thodi hoa khdp, dot quy va ung thu. V&i xu
huéng si dung cac thudc c6 ngudn gdc thién
nhién trong ho trg giam can, ha md&, budi non
(BN) dang la mot dugc liéu tiém nang bdi day la
ngudn nguyén liéu du pham trong qua trinh nudi
tréng va cham soc cay budi.

Qua BN la qua non, chua trudng thanh cta
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cay bugi (Citrus grandis L. Osbeck, Rutaceae).
Cay budi dudc trong phé bién & Viét Nam, mot
sO tinh thanh cé san lugng I16n nhu Vinh Long,
Bén Tre, Dong Nai, Phu Tho,... Mot sG thanh
phan hda hoc trong vé qua bugi, hoa va 1a budi
nhu tinh dau, flavonoid, coumarin, limonoid,...
[3,6] thé hién nhiéu tac dung sinh hoc hitu ich
nhu chdng oxy hda, khang viém, ha lipid mau,...
[4,5,7].

BuGi non la mét loai dugc liéu cd nhiéu tac
dung dugc ly tiém nang. Tuy nhién, khoang 30
% loai dugc liéu nay bi loai bd trong qua trinh
chdm séc vudn budi d€ cdy tdp trung dinh
duBng cho nhitng qua con lai dugc phat trién
tot. Chinh vi thé, tdn dung ngudn BN dé phat
tri€n moét san pham bao vé siic khde cho ngudi
tiéu dung sé gilp giai quyét cac van dé lang phi
va 0 nhiem moi trudng. Hién nay, chua cé ché
phdm bao ché tir qua BN trén thi trudng, do d6

ching t6i ti€n hanh dé tai "Wghién cuu bao ché

vién nang PomePose tu qua Budi non”,

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Poi tugng nghién ciru
Nguyén liéu: Budi non dugc thu hai & tinh
Bén Tre vao thang 06/2021. Dugc liéu sau khi

thu hai dugc rira sach, cdt lat, phai khd (46 am
< 10 %) va xay qua ray 180/125 thanh bot min.

DPoi tugng nghién clu: Cao BN dudc chiét
xudt bang dung mdi ethanol dugc dung, dat chat
lugng theo tiéu chudn cd sé.

Dung moi, hda chat: Colloidal silicon dioxid
(CSD) ty trong thap, magnesi carbonat, florite R,
avicel-102, magnesi stearat, aerosil, natri
croscarmellose, acetonitril, methanol (J.T.Baker);
acid acetic, acid formic (Supleco, Sigma Aldrich),
chuén naringin (98,6%, LC61115) dudc cung cap
bai AK Scientific.

Trang thi€t bi: may tron siéu toc, may xat
hat truc diing, may say tang so6i, ti say, may
tron hoan tat, may dong nang, may thir do ra,...

2.2. Phuang phap nghién ciru

2.2.1. banh gia tinh tuong thich cua
cao BN va ta duoc

Ti€n hanh tron cao BN vGi moét s6 ta dugc
theo Bang 1. HOn hgp sau khi tron dugc sdy &
50°C dén dd am dudi 5% (néu can thiét), dong
vao cac lo thuy tinh va bao quan & diéu kién
khdc nghiét (nhiét dd 60°C, d6 &m tucng ddi
75%) trong 1 thang. Banh gia cam quan cuta cac
mau luu sau 1 thang bao quan.

Bang 1. Bang chuan bi mau danh gia tinh tuong thich cua cao BN vdi td duoc

Hon

Ty 1&

hop |Cao BN| CSD | MgCOs | Florite R

avicel-102

Aerosil | Magnesi stearat

N U DR WN| =
e

1

1

1

1 - -

Cha thich: CSD (colloidal silicon dioxid),
NaCCM: natri crosscarmellose

2.2.2. Khao sat loai va ty I ta duoc hut.
Tién hanh can lugng cao tugng Ung véi 10 g cao
BN (quy vé khan), thém ta dugc hat va tron déu
dén khi thu dudc cdm co thé chéat toi x8p, khd
rao va co hat déu, ghi nhan lugng ta dugc hut st
dung. Khi tim dugc lugng ta dugc hat phu hagp,
ti€n hanh trén 3 cong thdc khac nhau vdi lugng
cao BN quy vé khan la 25 g, bang cach tang
giam lugng ta dugc hit khoang 2 g so vdi lugng
tim dugc.

Tron mot lugng cao BN nguyén liéu cd do
am thich hgp tuong duong véi 25,00 g cao khan
vGi ta dugc trong thdi gian 30 gidy, danh gia vé
cam quan Vvé tinh chat, mau sac. Sdy c6m dén do
am < 5%, lay 2g c6m trai ra gidy, theo ddi & diéu
kién thudng trong 1 tuan va danh gid cam quan.
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Khao sat loai va ty 1€ ta dudc hat theo Bang 2.
Bang 2. Cic céng thirc khao sat loai va

ty 1é ta duoc hat
Cong (Cao BN qu . MgCOs3
thL'l‘g vé khaqn Y| csp |Florite R n%ng_
la 2500g |m-2g - -
1b 25,00 g mg - -
1c 25,00g m+ 2g - -
2a 25,00 g - m—2g -
2b 25,00 g - mg -
ple 25,00 g - m + 2g -
3a 25,00 g - - m — 2g
3b 25,00 g - - mg
3c 25,00 ¢ - - m + 2g

Vi m 13 luogng td dugc hut vira du dé tao
khoi com tdi x0p quy vé 25 g cao khan BN. Lua
chon cac cong thirc cho cdm sau khi tron tai xop,
c6 kich thudc dong nhdt va c6m sau khi sdy
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khdng c6 dau hiéu hat dm.

2.3. Khao sat ta dugc don. Sau khi lua
chon dudgc loai va lugng ta dugc hat dat yéu cau,
ti€n hanh khao sat lugng ta dugc don trong cong
thirc bao ché vién nang BN. Ta dugc don dudc
Iua chon cho cong thic la avicel-102.

Tién hanh tron uét cao BN va ta dugc hit
(khao sat & muc 2.2), sdy & 50 — 60 (°C), stra hat
qua rdy 0,5 mm va tiép tuc sdy dén khi d6 &m <
3%. Tron hoan tat com kho [an lugt véi natri
croscarmellose, avicel-102, magnesi stearat va
aerosil. Pong nang bang tay trén khubn nhua..

Yéu cdu: ¢cm ban thanh phdm cd luu tinh
tinh dat yéu cau cho qua trinh dong nang, vién
nang cé khéi lugng déng nang muc tiéu va khoi
lugng dong nang thuc t€ khong cé sy khac biét
dang ké va c6 dung sai phu hgp cho qué trinh
san xudt, do ra vién nang dat tot nhat.

2.4. Khao sat ta dugc tron va ta dugc
ra. Nghién clu trén td dudc tran la magnesi
stearat vdi ham lugng st dung la 0 mg, 4,5 mg
va 9,0 mg/vien. td& dugc rda la natri
croscarmellose v&i ham lugng s dung la 0 mg,
4,5 mg va 9,0 mg va 13,5 mg/vién Thiét ké cong
thirc ¢ dinh lugng ta dugc hut, ta dugc don, ta
dugc chéng 8m, thay déi lugng té dudc tron va
ta dudc ra.

Bang 3. Thiét ké cong thirc khao sat ta

duoc tron va ta duoc ré

Khoi lugng (mg)

Thanh phan | Khao sat ta | Khao sat ta

dugc tron dugc ra
Cao BN, ta dugc [Khoi lugng cholKhdi lugng cho

hit, ta dugc don | 1 vién nang | 1 vién nang

Natri 90 0; 4,5; 9,0;
crosscarmellose ! 13,5
Magnesi stearat | 0; 4,5; 9,0 4,5
Aerosil 4,5 4,5

Tién hanh theo quy trinh & muc 2.3 va chon
cong thdc cd luu tinh tét nhat va vién nang co
thdi gian ra t6i vu nhat.

2.5. Bao ché vién nang BN. Sau khi lya
chon dugc loai va lugng téd dugc dat yéu cau,
ti€én hanh bao ché vién nang BN cha 250 mg
cao BN, ¢ meé 1.000 vién theo phuang phap xat
hat uSt. Com ban thanh pham dudc danh gia vé
luu tinh. Vién nang dugc danh gid vé céac chi
tiéu: cam quan, khéi lugng vién, d6 dong déu
khoi lugng vién, dinh lugng va do ra & diéu kién
nhiét do 60 + 2°C, d6 4m tucng déi 75 + 5%
trong 14 ngay.

- Luu tinh va chi s6 nén: theo hudng dan cta
USP 44. )

- Thdi gian ra: theo hudng dan cta Phu luc

11.6, Dudc dién Viét Nam V [1].

- D6 dong déu khdi lugng vién: theo hudng
dan cta Phu luc 11.3, Dugc dién Viét Nam V [1].

- Dinh Iugng:

+ Dung dich thu: can 20 vién nang cing,
xac dinh khoi lugng trung binh bot trong nang,
nghién min va trén déu. Can chinh xac mot
lugng bot tuang Ung véi khoi lugng 1 vién cho
vao binh dinh mdc 50 ml, thém khoang 30 ml
methanol 70%, l3c siéu &m khoang 15 phuat, dé
ngudi, dinh mirc dén vach vdi cing dung mdi, lac
déu. Ly tam 6000 vong/phut trong 5 phut, 1dy
dich trong. Lay chinh xac 5 ml dich trong vao
binh dinh mdc 50ml, bd sung vira du dén vach
bang methanol 70%, lac déu. Loc qua mang loc
0,45um.

+ Dung dich chuén: naringin pha trong dung
moi methanol 70%, néng do 100 ug/ml.

+ Diéu kién sac ky:

Cot Cis (250 mm X 4,6 mm; 5 ym)

Toc do dong: 1,0ml/phdt

Detector PDA: 235 nm

Nhiét do: 35°C

Pha dong: acetonitril-acid acetic 0,1%(20 : 80)

Thé tich tiém: 10pl

Il. KET QUA NGHIEN cUU

3.1. Két qua tucong thich giira cao BN va
ta dugc. Sau khi luu 1 thang § diéu kién khac
nghiét (nhiét do 60 °C, d6 &m 75 %), cadc mau
thtr nghiém cao BN véi tiing cac ta dugc CSD ty
trong thap, MgCOs, Florite R, MC-102, aerosil,
magnesi stearat va natri croscarmellose cé trang
thai cdm quan dong nhat, khong xuat hién mau
la va khdng két dinh. Nhu vay, cao BN khdng thé
hién dau hién tuang ky V@i cac ta dugc khao sat.

3.2. Loai va ty lé ta dugc hat. Khéi lugng
ta dugc hat vira di dé hat 10 g cao BN tao thé
chat kho rao, tci xop la 6,4 g CSD, 3,2 g Florite R
va 15,2 g magnesi carbonat. TU Iu’dng téd dugc
tim dugc, ti€n hanh khao sat trén cac cong thic
G Bang 4.

Bang 4. Két qua khdo sat ta duoc hat

€ong |Cao BN AUWY| csp |Florite R| MgCOs
la 25¢ 14 g - -
1b 25¢ 16 g - -
1c 25¢ 18 ¢ - -
2a 25¢ - 6g -
2b 25¢ - 8¢ -
2c 25¢g - 10g -
3a 25¢ - - 369
3b 25¢ - - 38¢g
3c 25¢ - - 40 g
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C6m thu dugc & cac cong thic 1a, 2a va 3a
sau khi tron kha uét, mau ndu sam, dinh nhiéu
vao thanh cGi, kich thudc hat kha to va khong
déu. Cm sau khi sdy dén dd &m dudi 5 % va
quan sat trong 1 tudn ¢4 mau nau, hdt &m manh
va dinh trén gidy quan sat.

O cac cobng thdc 1c, 2c va 3c, sau khi tron
thu dugc cOm mau vang nhat, tdi xop, khong
dinh thanh c6i nhung con nhiéu bot min cua ta
dugc hat, hat c6m khong dong déu vé kich
thudc. COm sau khi sdy va quan sat trong 1 tuan
van gilr dugc mau vang nhat, tci x6p, khéng co
d4u hiéu hdt 8m va khéng dinh trén gidy quan sat.

DGi vai cac cong thdc 1b, 2b va 3b, c6m
trude khi sdy cd6 mau ndu nhat, tgi xop, hat cGm
rdi, kich thudc hat cOm vira phai, dong déu va
khdng con nhiéu b6t min. Sau khi sdy va quan
sat, com van gilr dudc mau nau nhat, tci xoOp,
khong cé ddu hiéu hat 8m va khéng dinh trén
gidy quan sat.

Vi vay, lua chon cac cong thic 1b, 2b va 3b

cho thtr nghiém khao sat anh hudng cta ta dugc
don.
3.3. Khao sat ta dugc ddn. Cac thay ddi vé
khGi lugng ta dugc don dugc trinh bay & Bang 5.
Bang 5. Cac céng thirc khao sat khoi
luong ta duoc dén

Cén Khai Iugng | Khoi luvgng
th L,I,g TD hat | Avicel 102 | viénly

(mg) thuyét (mg)|
%a 0 428,00
b 22,00 450,00
4c CSb 72,00 500,00
4d 122,00 550,00
5a 22.00 370,00
5b . 52,00 400,00
5c | Florite R 35550 450,00
5d 152,00 500,00
6a 0,00 648,00
6b '\ﬂ%‘r:\% 50,00 698,00
6C ang 100,00 748,00

Két qua khao sat dugc trinh bay & Bang 6.

Bang 6. Két qua khao sat anh hudng cua ta duoc dén dén qua trinh dong nang
Cong [P6amcom| Goéc | Ty trong | Ty trong Chi s& nén KL dong nang |KL déng nang
thirc hoan tat | nghi tho go ly thuyét |thuc té toi da
4a 2,46% 32° 0,58 0,72 19,4% 438,8 mg 485,6 mg
4b 2,35% 31° 0,59 0,73 19,2% 460,8 mg 491,8 mg
4c 2,29% 31° 0,63 0,78 19,2% 511,7 mg 519,3 mg
4d 2,25% 30° 0,64 0,79 19,0% 562,7 mg 525,1 mg
5a 2,31% 40° 0,42 0,59 28,8% 378,9 mg 401,5 mg
5b 2,70% 37° 0,45 0,61 26,2% 411,1 mg 410,4 mg
5¢ 2,68% 35° 0,49 0,64 23,4% 462,4 mg 432,1 mg
5d 2,65% 31° 0,56 0,70 20,0% 513,6 mg 471,8 mg
6a 2,97% 31° 0,74 0,91 18,7% 667,8 mg 608,7 mg
6b 2,80% 31° 0,74 0,90 17,8% 718,1 mg 598,3 mg
6C 2,86% 30° 0,74 0,89 16,9% 770,0 mg 593,4 mg
(*) trung binh 20 nang

Cac cong thic khao sat déu cd cdm quan
t6t, cém thu dugc tdi x6p, mau vang nau nhat
xen lan cac hat mau trang, cac hat c6m rdi, kich
thugc vira phai, khéng con bot min nhiéu. Tuy
nhién, cong thdc 4a va 5a khi dong didng khoi
lugng ly thuyét thu dugc vién nang c6 thé chét
mém, nang dé bi mép méo do bén trong nang
con khoang trong. Cong thirc 4b, 4c va 5b khi
déng nang cho th3y thé chat nang 6n dinh, do
ciing vira phai, khdi lugng dong nang thuc té
phu hgp véi khoi lugng theo ly thuyét, tuy nhién
cong thic 5b ¢é luu tinh c6m kha kém. Cac cong
thirc con lai cho khéi lugng dong nang thuc té

thdp hon khdi lugng can thiét theo ly thuyét, vi
vay ham lugng cao BN trong 1 vién sé bi giam va
khong khong dap ng dugc yéu cau.

TU két qua thu dudc, cong thdc 4b, 4c cho
thay khoi lugng déng nang muc tiéu va khoi
lugng dong nang thuc té gan nhau va coé dung
sai phu hgp véi thuc t€ san xudt vé sau. V&i két
qua tudng tu nhau, cong thirc 4b s dung it ta
dugc han so vGi cong thic 4c, do vay cong thirc
4b dugc chon dé phat trién tiép tuc.

3.4. Két qua khao sat ta du'gc tron va ta
dugce ra. Cong thirc khao sat ta dugc tran dugc
thé hién trong Bang 7.

Bang 7. Cong thuc khao sat ta duoc tron va két qua

STT Tén nguyén liéu Cong thic 7a Cong thiuc 7b Cong thirc 7c
1 Cao dac BN quy vé khan 250,00 mg 250,00 mg 250,00 mg
2 CSD 160,00 mg 160,00 mg 160,00 mg
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3 Avicel 102 22,00 mg 22,00 mg 22,00 mg

4 Natri croscarmellose 9,00 mg 9,00 mg 9,00 mg

5 Magnesi stearat 0 mg 4,50 mg 9,00 mg

6 Aerosil 4,50 mg 4,50 mg 4,50 mg
Tong cOng 445,50 mg 450,00 mg 454,50 mg

Panh gia com

1 Ty trong tho (g/mL) 0,59 0,59 0,59

2 Ty trong go (g/mL) 0,75 0,73 0,72

3 Ty sO Hausner 1,27 1,24 1,22

4 Chi s6 nén 21,3% 19,2% 18,1%

5 Goc nghi 35° 31° 30°

6 Luu tinh Chay dugc Chay kha tot Chay kha tot

Cong thirc 7a khong sir dung ta dugc tran ¢ luu tinh kém nhat. Hai cong thiic cd st dung ta
dugc tran cho c6m cd luu tinh tét han, tuy nhién cong thic 7b s dung it ta dugc hon so véi cong
thirc 7c, do vay cdng thirc 7b dudc chon dé nang cap cd mé.

Bang 8. Céng thirc khao sat ta duoc ra va két qua

STT Tén nguyén liéu Cong thirc 8a|Cong thirc 8b|Cong thirc 8c |Cong thirc 8d
1 Cao dac BN quy vé khan 250,00 mg 250,00 mg 250,00 mg 250,00 mg
2 CSD 160,00 mg 160,00 mg 160,00 mg 160,00 mg
3 Avicel 102 22,00 mg 22,00 mg 22,00 mg 22,00 mg
4 Natri croscarmellose 0 mg 4,50 mg 9,00 mg 13,50 mg
5 Magnesi stearat 4,50 mg 4,50 mg 4,50 mg 9,00 mg
6 Aerosil 4,50 mg 4,50 mg 4,50 mg 4,50 mg

Tong cong 441,00 mg 445,50 mg 450,00 mg 454,50 mg
Panh gia vién nang
Vién 1 9,5 phut 7,5 phut 3,0 phut 2,5 phut
Vién 2 8,5 phut 7,0 phit 3,0 phut 2,5 phut

Thai gian rd hét Vién 3 9,0 phut 7,5 phut 3,5 phit 3,0 phut

com (phat) Vién 4 8,0 phut 6,0 phut 3,5 phut 3,5 phut
Vién 5 9,0 phut 5,5 phut 2,5 phut 3,0 phut
Vién 6 8,5 phut 6,5 phut 3,0 phut 3,5 phut

Cac cong thidc déu cho thdi gian ra hét com
dat yéu cau, tuy nhién cong thic 8a khong sur
dung ta dugc ra cd thdi gian tan ra kha I6n, mac
du van con trong gidi han cho phép la dudi 30
phut, tuy nhién trong qua trinh bado quan sé tiém
an nguy cd c6m bi tdng d6 4m, két dinh va giam
kha ndng tan ra. Viéc st dung ta dugc ra la natri
croscarmellose vdi cd ché mao quan giup chat
Iong tham vao trong cau tric vién va lam mém
tir bén trong, cai thién hiéu qua xam nhap cua
chéat léng. Cac cong thurc cd sir dung ta dugc ra
cho kha nang tan ra cuta vién tét han, tuy nhién

v@i cong thirc 8b, thdi gian tan ra van con kha
cao, cong thlc 8c vdi viéc tang ta dudc ra I1én
thém 1% khGi lugng vién cho thay thgi gian tan
ra giam ro rét, cong thirc 8d ciing cho két qua
tugng tu. Tuy nhién cong thic 8c s dung it ta
dugc han so véi cong thirc 8d, do vay coéng thirc
8c dugc chon dé nang cap c8 mé.

3.5. Két qua bao ché vién nang BN. TU
cac ta dugc hut va ta dugc don khao sat, cong
thirc va quy trinh bao ché vién nang BN quy mo6
1.000 vién/mé dugc trinh bay & Bang 9.

Bang 9. Céng thirc bao ché'vién nang BN quy mé 1000 vién /16

S Tén nguyén liéu Cong thirc 1 vién|Cong thirc 1000 vién Ty I€ (%)

1 Cao BN quy Vvé khan 250,00 mg 250,09 55,56

2 |Colloidal silicon dioxid ty trong thap (CSD) 160,00 mg 160,0 g 35,55

3 Cellulose vi tinh thé (MC-102) 22,00 mg 22,09 4,89

4 Natri Croscarmelose 9,00 mg 909 2,00

5 Magnesi stearat 4,50 mg 4549 1,00

6 | Colloidal silicon dioxid (CAB-O-SIL M-5P) 4,50 mg 4549 1,00

7 NuGc tinh khiét (*) 10 pl 10 ml -
T6ng cdng 450,00 mg 450,0 g 100

(*) Bu hao hut trong qua trinh pha ché: (**) Bi loai bo trong qua trinh pha ché
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Tom tat quy trinh san xuat gid trong tu say & 70 °C.

- Bun cach thuy 250 g cao BN & 70 °C dén - Trdn c6m da sdy vdi 22 g cellulose vi tinh thé
thé chét Idng, khudy cho déng nhat. (MC-102) va 9 g natri croscarmellose trong 3 phut.

- Ray CSD ty trong thdp qua ray 0,5 mm. - Tron hoan tat trong 3 phut véi 4,5 g
Can 160 g b6t CSD ty trong thdp sau rdy va tron  magnesi stearat va 4,5 g aerosil.
déu vaéi cao BN trong 1 - 2 phut. - Péng vao nang s6 0, khéi lugng 450 mg.

- Ray hon hgp bot uét qua ray 0,8 mm va Két qua danh gid cém ban thanh phdm va
sdy bang tu sdy 6 70 °C trong 45 phdt. vién nang cla quy trinh bao ché quy mé 1.000

- Stra hat cOm qua ray 0,5 mm va say tiép 2  vién/mé dudc trinh bay & Bang 10 va Bang 11.
Bang 10. Két qua danh gia cém va vién nang d quy trinh san xudt quy mé 1.000 vién

Chi tiéu danh gia Mé 1 Mé 2 Mé 3
DO am com 2,94% 2,76% 2,82%
Ty trong tho (g/mL) 0,59 0,59 0,59
Ty trong go (g/mL) 0,73 0,72 0,72
Ty sO Hausner 1,24 1,22 1,22
Chi sB nén 19,2% 18,1% 18,1%
Luu tinh Chay kha tot Chay kha tot Chay kha tot
Bang 11. Két qua danh gia vién nang BN & 3 16 quy mé mé 1000 vién
Chi tiéuMuc chat lugng| Ngay 0 | Ngay 3 | Ngay 7 | Ngay 14
Lo 1
Cém [Viénrag cling, [ gyt Dat pat pat
A bat bat bat bat
ppBKL 7> % KLTB DOU420,9.480 1 (mq)|423,7-492,4 (mg)| 430,1-499,9 (mg) | 439,4-510,6 (mg)
mts = 455 mg mrs = 458 mg mts = 465 mg mrs = 475 mg
D6 i Khong qua 30 Pat bat bat bat
F phut (1-3 phat) (4-8 phut) (10-13 phut) (15-18 phut)
Pinh > 50,0 mg bat bat bat bat
lugng naringin (50,3 mq) (50,5 mq) (50,6 mq) (50,6 mq)
Lo 2
(f:::‘ vien et cung, Pat Pat Pat Pat
A Dat Dat Dat Dat
pppKL[* /> [0 KITB bot416,3-483,8 (mg)|421,8-490,2 (mg)| 432,9-503,1 (mg) | 444,0-516,0 (mg)
mrs = 450 mg mts = 456 mg mts = 468 mg ms = 480 mg
D6 i Khdng qua 30 Pat Pat bat bat
: phut (1-3 phdt) (3-7 phdt) (9-12 phiit) (17-19 phat)
Pinh > 50,0 mg bat bat bat bat
lugng naringin (50,2 mq) (50,4 mq) (50,5 mq) (50,6 mq)
Lo 3
Cém [Viénnang cling, [ gyt Pat pat pat
A Dat Dat Dat Dat
pppKL[* /> [0 KITB bOt4>6,4-495,6 (mg)|430,1-499,9 (mg)| 436,6-507,4 (mg) | 448,6-512,4 (mg)
mrs =461 mg | mms = 465 mg mts = 472 mg mrs = 485 mg
Do i Khdng qua 30 Pat Pat bat bat
: phut (2-3 pht) (4-7 phat) (10-13 pht) (15-19 phat)
Pinh > 50,0 mg bat bat bat bat
lugng naringin (50,1 mg) (50,1 mg) (50,4 mq) (50,5 mqg)
TU két qua c6 thé thdy khdi bot thudc déng  dugc hut, ta dugc don co vai trd kha quan trong.
nang va vién nang cé chét lugng on dinh. P&y |a thanh phan cb thé ho trg cho ta dugc hit

N A trong viéc cai thién do tran chay toan khoi, dong
IV. BAN LUAN N o~ n s o m ,  thai gop phan quan trong vao viéc tang ty trong,
. Cao BN sau qua trinh dieu che c0 d0 am kha  t4n5"kha n&ng chiu nén va dam bao déng du
I6n (> 40 %), vi thé can co ta dugc hdt trong s lugng bt véo'nang du’ kién.

cobng thirc bao ché vién nang BN. Bén canh ta i i i
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Ca 3 ta dugc hit dugc lva chon khao sat
(CSD ty trong thap, MgCOs va florite R) déu cho
thanh phdm cdm dat cac yéu ciu vé cam quan
va &n dinh trong diéu kién khac nghiét khi dugc
ph6i hgp & mét ty 1€ thich hgp. Tuy nhién, cac
két qua khao sat ti€p theo da lua chon ta dugc
hut cho cong thirc bao ché vién nang BN la CSD
ty trong thap.

Cac cong thirc déu s dung ta dugc don la
avicel-102, véi khoi lugng cla tirng cong thic la
khac nhau. TU két qua danh gia ty trong go &
quy md phong thi nghiém cho thay khéi lugng
riéng cla MC-102 c6 phan hgi thdp hon so véi
khoi lugng riéng clia cOm, viéc tdng lugng ta
dugc don trong cong thlc sé lam gidam phan nao
ty trong clla ¢c6m hoan t&t, cd thé anh hudng
dén khéi lugng déng nang. Thuc t€ qua trinh
déng nang dién ra thuan Igi, it bi mép nang, tét
nang, xi nang. Tuy nhién, trén quy moé san xuat
thuc t€, khi sir dung cac thiét bi déng nang cé
kha nang nén ép khaoi bot thudc trude khi dong,
can kiém soat dé dong déu khdi lugng trong qua
trinh déng nang.

Ta dugc ra sir dung trong cong thirc la natri
croscarmellose, da dugc st dung rong rai trong
cong thirc thudc dang rdn do dam bao bao dudc
thoi gian ra quy dinh cta vién trong sudt thdi
gian luu hanh. Vé&i cd ché ra chinh la hap thu
nudc va trudng nd nén natri croscarmellose sé
pha v8 cdu trdc hat cém khi ti€p xic véi nudc va
gilp gidi phéng hoat chat dé dang va nhanh
chéng. Hon nifa, hiéu qua cua ta dudc ra natri
croscarmellose tuang déi 6n dinh trong st dung.

T4 dudc tron st dung la magnesi stearat, da
dugc s dung phd bién tUr rdt 1au trong nganh
dugc. Magnesi stearat thuc chat la hon hgp cua
magnesi stearat va muGi magnesi vGi cac acid
hiru c¢d nhu acid palmitic va acid oleic. Bay la
chat bét trang, min, dugc két tha hay xay vdi ti
trong khGi thdp, mui nhe cla acid stearic va vi
dac biét. Magnesi stearat dugdc dung rong rai
trong cac céng thlc dugc phdm, thuc phdm va
my pham, khong doc va khong gay kich (ing khi
uobng. O liéu lugng thich hogp, ta dugc nay cho
phép qua trinh déng nang trd nén thuan Igi hon.

Ngoai ra, cao BN cd thé chét 1dng sanh, mau
nau den, mui thom dac trung, bam dinh tot trén
cac bé& mat, nhan thdy cao c6 th€ dam nhan vai
tro la ta dugc dinh trong cong thic. Do do,
phudng phap diéu ché dinh hudng la phuong
phap xat hat udt. Dudi su' c6 mat cla ta dugc
dinh la ban than cao BN, phuang phap cho phép
tao cac hat co kich thudc to va dong nhat vé mat

thanh phan, tranh hién tugng phan 18p, tang kha
ndng tran chay, dam bao do dong déu phan liéu
cho vién nang.

Thai gian tron tir 1 — 3 phat, do dic diém
cla cao dudc liéu thudng cé su khac nhau giita
cac 16 vé thé chat va thanh phan, do d6 thdi gian
d€ cao va td dugc hat trén 1an va phan tan vi
nhau ciling sé cd su chénh |léch nhat dinh, vi vay
khong co dinh thdi gian trén ma sé tron dén khi
nao thé chat cdm dat dugc do tai x8p, &m nhét dinh.

C6m sau khi tron sé dugc sira hat bdng may
xat hat truc ding, qua Iudi 3 mm, dé€ tao hat
dong déu. Com sau xat hat dugc sdy tang soi
dén d6 &m 5 — 15 (%), thdi gian sdy khoang 45
phut, sau do dugc st hat sd boé qua ray 0,5 mm
va tiép tuc sdy dén khi dd6 8m < 5% (thdi gian
sdy khoang 2 gid).

V. KET LUAN

Nghién cltu da xay dung thanh cong cong
thirc va quy trinh bao ché vién nang BN quy mo
1.000 vién/mé. Quy trinh bao ché& 6n dinh va c6
thé dp dung trén quy md san xuét 16n hon.

VI. LO1 CAM ON

Nghién clfu nay dudc tai trg bdi SG Khoa hoc
va Cong nghé TP. H6 Chi Minh cho PGS. TS. Lé
Minh Tri, theo Quyét dinh s6 1055/QD-SKHCN va
Hop ddng s 52/2021/HD-QKHCN.
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