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TOM TAT

Vién nén Nifedipin gidi phdng kéo dai theo co ché bom
thdm thdu la dang bao ché ddy hiva hen gitp duy tri nong do
thudc én dinh trong mdu va ndng cao tudn thu diéu tri tdng
huyét dp. Nghién ciru nay nhdm xdy dung bd tiéu chudn co sé
ddnh gid chdt lwong ctia bdn thanh phdm va thanh phdm vién
nén Nifedipin gidi phéng kéo dai theo co ché bom thdm thdu.
Cdc chi tiéu chdt lwong dwoc kiém nghiém bdng cdc phwong
phdp tiéu chudn theo Dwoc dién Viét Nam V va Dwoc dién My
47. Nghién ctru da dé xudt bo tiéu chudn co s& gom: dé dm (2 -
3%), kich thwdrc tiéu phdn (< 250 um chiém dwéi 20%), khéi
lwgng riéng gé (0,5 - 0,6 g/mL), chi s6 nén Carr (< 15%), ty s6
Hausner (1,00 - 1,18), dé phdn tdn ham lwong (14,7 - 16,2%)
do6i véi cdm; do citng (9 - 12 kP), dd6 mai mon (<1%), dé ddng
déu khoi lwgng (+ 5%) d6i vdi vién nhdn; hinh thikc phi hop,
ham lwong Nifedipin (95 - 105%), dj hoa tan (4h: 5 - 17%,
12h: 43 - 80%, 24h: > 80%) ddi vdi vién thanh phdm.

ABSTRACT

Nifedipine osmotic pump tablets represent a promising
pharmaceutical dosage form that supports stable plasma drug
concentrations and enhances patient adherence in the
treatment of chronic hypertension. This study aimed to develop
a set of internal standards for evaluating both semi-finished
and finished products of Nifedipine osmotic pump tablets.
Quality parameters were assessed by standard methods
according to the Vietnamese Pharmacopoeia V and the United
States Pharmacopeia 47. This study proposed a set of internal
standards including: moisture (2 - 3%), particle size
distribution (particles < 250 um constitute less than 20%),
tapped density (0.5 - 0.6 g/mL), Carr's index (< 15%), Hausner
ratio (1.00 - 1.18) and content uniformity (14.7 - 16.2%) for
granules; hardness (9 - 12 kP), friability (< 1%) and uniformity
of weight (+ 5% of the mean) for core tablets; appropriate
appearance, Nifedipine content (95 - 105% of label claim) and
dissolution profile (4 h: 5 - 17%, 12 h: 43 - 80%, 24 h: > 80%)

for finished products.
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1. Datvandé

Nifedipin (NIF) la mot trong nhitng
thu6c dau tay trong diéu tri ting huyét
ap, song dac tinh sinh dwogc hoc han
ché nhw d6 tan kém trong nwéc va thoi
gian ban thai ngan (khoang 2-4 gi®)
khién bénh nhin phai dung thuéc
nhidu 1an mbi ngay (B6 Y té&, 2022;
Nokhodchi, Momin, Shokri,
Shahsavari, & Rashidi, 2008). Hé bom
thdm thiu 1a cong nghé bao ché hién
dai, cho phép giai phong hoat chit theo
déng hoc bac 0, khong phu thudc pH va
cac yéu t6 nhiét dong cua moi trweong
hoa tan, dong thoi gidp cai thién do tan
cua cac hoat chit it tan trong nuwéc
(Verma, Krishna, & Garg, 2002). Do dé,
viéen nén NIF giai phdéng kéo dai
(GPKD) theo co ché bom thim thiu cé
tiém nang khic phuc cac han ché vén
c6 ctuia NIF. Tai Viét Nam, hién chwa c6
san phdm thwong mai nao s dung
cong nghé nay cho NIF.

bam bdo chat lwong cho dang bao
ché méi la diéu kién tién quyét dé
hwéng dén viéc sdn xudt mot ché pham
thudc tot dwa ra thi treong. Vién nén
NIF theo co ch€ bom thdm thiu dwoc
bao ché qua nhiéu giai doan phtc tap,
chiu tdc dong béi nhiéu yéu to (Trung,
Dao, Hai, & Lau, 2020; Lin, va nhitng
tac gia khac, 2022; Missaghi, Farrell,
Patel, Huatan, & Rajabi-Siahboomi,
2014). Chat lwong cda cic ban thanh
phdm c6 mai lién hé mét thiét va anh
hwdéng truec ti€p dén chat lwong cda
thanh phdm cudi cung. Viéc thiét lap
cac tiéu chufn co s& nham kiém soat
chat lwong & tirng giai doan sdn xudt
dong vai tro quan trong dé dam bao
tinh 6n dinh cta quy trinh cling nhw d6
tin ciy ctia san pham.

2. Co s& ly thuyét va phwong
phap nghién ctiru

2.1. Co’ so ly thuyét

2.1.1. Vién nén Nifedipin GPKD theo co
ché bom thdm thdu

Theo nghién cru cia Tran Quang
Trung va cong sv (Trung, Dao, Hai, & Lau,
2020), vién nén NIF giai phéng kéo dai
(GPKD) da dwogc phat trién dwa trén hé
bom thadm thiu kiéu kéo - ddy. Vién gom
hai 1é6p chirc nang: 16p kéo (chira hoat
chat) va 16p diy. Hai 16p dwoc chuln bi
riéng va dap véi nhau tao thanh vién
nhan. Sau dé, vién nhan dwgc bao phu
bing mang ban thim va khoan mot 16 nhé
bang laser & chinh gitra bé mat 16p kéo.
Khi tiép xuc véi moi trweong co thé, 16p
day hap thu nwéc, treong nd va tao ap luc
day hoat chat tir 16p kéo qua 16 khoan,
giup kiém soat téc do giai phong.

Lop kéo chira

dugc chit L6 khoan giéi phong

dwoc chat

Nwdc

Mang ban thim

Lop ddy

Hinh 1. Ciu tao

Cong thirc bao ché 1 vién nén NIF 30
mg GPKD:

Nifedipin 30 mg
Ta dwoc vira da 1 vién.

Ta dwoc: Polyethylen oxid, lactose,
natri clorid, polyvinyl pyrrolidon, oxid sat
dé, magie stearat, acetat,
polyethylen glycol, aceton, ethanol. Khoi
lwgng 1 vién la 300 mg (16p kéo: 190 mg,
16p ddy: 110 mg).

cellulose
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Vién nén NIF 30 mg GPKD theo co ché
bom thim thau kéo - diy dwgc bao ché
bang phwong phap xat hat wét. Quy trinh
san xuit & quy mo 2000 vién/l6 dwoc
trinh bay tém tit trong Hinh 2.
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Hinh 2. Quy trinh san xuat

2.1.2. Qud trinh kiém sodt cdc chi tiéu
chdt lwong trong quy trinh sdn xudt

Pam bao sw dong nhit vé chat lwgng
gitra cac vién trong cung mét 16 va cac 16
khac nhau doi hoéi phai theo doi va kiém
soat nghiém ngat cac chi tiéu ky thuat
trong toan bd quy trinh san xuét.

Bang 1. Cac chi tiéu chat lwgng can
danh gia

Giai | banthanh oy e danh
pham/ Thanh ‘s
doan 0 gia
pham
Say D6 dm
Kich thuéc tiéu
Tron " s phan i
: Com Khoi lwong riéng
hoan A )
At b6 tron chay
b6 phan tan ham
lwong
PO dong déu khai
Dap 1 yien nhan lrong
vién bo cirng
PO mai mon
Hinh thirc
Két R . DPinh tinh
thuc Thanh pham Pinh lwong
D6 hoa tan

2.2. Phwong phdap nghién ciru

DPanh gia ban thanh phidm (cém, vién
nhéin) va thanh phim trén 3 16 nghién ctru
v6i cac chi tiéu chit lwgng nhw sau:

2.2.1. bdnh gid mdt sé chi tiéu chdt
Iwong ciia c6m

Xac dinh @60 Am: Phwong phap siy
kho dén khoi lwgng khong doi theo phu
luc 9.6 Dwoc dién Viét Nam V (DDVN V)
(B6 Y t&, 2018).

Phén b6 kich thwdc ti€u phan: St
dung hé théng rdy phan tang ting theo
phu luc 3.5 DBVN V (Bo Y t&, 2018).

Khdi lwong riéng va do tron chay:
Can chinh xac 10 g c6m cho vao 6ng dong
25 mL, doc thé tich khéi bot (Vis). Sau do,
dat ong dong trén may do ty trong go 5
phuat. Poc thé tich khéi bot sau khi go
(Vgs). Ttr d6, tinh khéi lwong riéng tho va
g0 ctiia com; xac dinh dé tron chay cda
cém dwa trén chi s6 nén Carr, ty so
Hausner (United States Pharmacopeial
Convention, 2024).
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P9 phin tin ham lwgng: Ham
lwgng NIF phan bo trong com dwgc xac
dinh bang sic ky léng hiéu niang cao -
HPLC (B6 Y t&, 2018).

Diéu kién sdc ky:
- Pha ddng: Methanol - Nwéc (65 : 35)
- Detetor: UV tai bu¢c séng 235 nm

- C6t phéan tich: Phenomenex Cis (4,6
mm X 25 cm; 5 um).

- Téc d6 dong: 1 mL/phut
- Thé tich tiém: 25 uL

Dung dich (dd) chudn géc: Can chinh
xac khoang 50,0 mg NIF chuin vao binh
dinh m&c 100 mL. Hoa tan trong
methanol va siéu 4&m 30 phut. Sau d6, bo
sung methanol dén vach 100 mL.

Dd chudn: Hat chinh xac 3 mL dd
chuén géc pha loang véi pha dong thanh
10 mL dé thu dwoc dd chuin nong d6 150
pg/mL. Loc qua mang loc 0,45 um.

Dd thtr: Nghién min 1 g cOm trong
c6i thuy tinh. Can chinh xac lwong bot
chira twong rng 50,0 mg NIF, hoa tan va
xtr ly twong tw dd chuln gdc. Ly tAm hon
dich tao thanh véi téc do6 3500
vong/phut trong 20 phut dé thu dwoc
dich trong. Sau d6, dich trong dwoc pha
lodng va loc twong tw dd chudn.

Tién hanh: Thuc hién sic ky Ian lwot
déi véi dd chudn va dd tht. Tinh ham
lwong % NIF trong com (Phu luc 1).

2.2.2. bdnh gid mét sé chi tiéu chdt
lwgng cua vién nhdn

Po clrng: Do lyc can thiét dé lam v
vién (Sharma, Jain, Kanzariya, &
Upadhyay, 2014; United  States
Pharmacopeial Convention, 2024)

P06 mai mon: Tién hanh cin 22 vién
nhan (mo). Cho mau vao thiét bi do dé mai
mon, quay 100 vong & toc do 25
vong/phut. Liy vién ra, lam sach bui, cin
khoi lwong con lai (m). Tinh gia tri d6 mai
mon = ty 1é hao hut (British
Pharmacopoeia = Commission, 2023;
United States Pharmacopeial Convention,
2024)

Po dong déu khaoi lwong: Phuong
phap md ta trong phu luc 11.3 DBVN V
(Bo Y t&, 2018).

2.2.3. bdnh gid mgt s chi tiéu chdt
Iwong ctia vién thanh phdm

Hinh thirc: Panh gia cdm quan.

Pinh lwong: Xac dinh ham lwong NIF
trong vién so v&i nhian bang phwong phap
sac ky 16ng hiéu ning cao - HPLC (BO Y té,
2018).

Diéu kién sdc ky: Twong tw phwong
phap tai phan D6 phén tdn ham lwong.

Dd chudn: Twong tw phwong phép tai
phén D6 phan tan ham lwong.

Dd thir: Lay 20 vién thanh pham (loai
bé 16p bao phim), cin, tinh khéi lwong
trung binh (KLTB) vién, nghién min trong
c6i thuy tinh. Can chinh xdc mot lwong bot
twong ing khoang 50,0 mg NIF va tiép tuc
Xt ly twong tw phwong phap tai phan b6
phan tan ham lwong.

Tién hanh: Thuc hién sic ky Ian luot
déi véi dd chudn va dd thié. Tinh ham
lwong % NIF trong vién so véi ham lwong
ghi trén nhan (Phu luc 2).

Po hoa tan

* Xdy dwng dwong chudn cua NIF
trong méi trwong dém pH 1,2 chira Natri
lauryl sulfat 0,5%
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Dd chudn géc: Can chinh xac khoang
50,0 mg NIF chuén vao binh dinh mic 100
mL. Hoa tan trong methanol va siéu am 10
phut. Sau d6, b6 sung methanol dén vach
100 mL dé thu dwoc dd chuén géc néng do
500 pg/mlL.

Dd chudn thir cdp: Pha loang 10 mL
dd chuén g6c thanh 100 mL bang dd dém.
Thu dwoc chuin th cdp ndéng do 50
ug/mL.

Pha diy dung dich NIF chuin cé
nong doé 2, 4, 6,8, 10 ug/mL tir dd chudn
thi cap.

Po d6 hap thu tai bwéc séng 238 nm.
Xay dwng do6 thi twong quan tuyén tinh
gitra do hip thu va néng dé twong rng.

* Thtr do hoa tan

Tién hanh thr dd hoa tan dwa trén
TEST 3 - USP 47 chuyén luan vién nén NIF
GPKD (United States Pharmacopeial
Convention, 2024).

Thiét bi: May canh khuy.
Téc dé quay: 100 vong/phut.
Nhiét d: 37,0 + 0,50C

Giai doan 1

Moéi trwong: 900 mL dd dém
phosphat 0,05 M c6 pH 7,5.

Thoi diém ldy mdu: 1h sau tién hanh
thi.

Tién hanh: HGt 10 mL dich hoa tan

sau 1h, loc qua gidy loc Whatman 42, loai
b6 dich loc dau.

S dung phwong phap thém chuin dé
thu dwoc néng d6 thich hop trong khoang
tuyén tinh.

- Chu4n bi mau:

Dd chudn géc: Can chinh xac khoang
50,0 mg NIF chuin hoa tan trong 100 mL
methanol, thu dwoc dd chuln géc c6 nong
do6 500 pg/mL.

Dd chudn thi cdp: Phaloang 1 mL dd
chuin gdéc thanh 25 mL bang dd dém
phosphate 0,05M pH 7,5. Thu dwoc dd
chuin th cp c6 ndng d6 20 pg/mL.

Dd chudn: 1 mL dd chuén thir cip + 5
mL dd dém phosphat 0,05M pH 7,5.

Dd thir: 1 mL dd chuln thix cip + 5 mL
dich hoa tan.

Do d6 hap thu cta dd chuin, dd thir
tai 238 nm dé xac dinh ham lwgng NIF da
giai phong (Phu luc 3).

Giai doan 2

Moéi trwong: 900 mL dd dém pH 1,2
chtra Natri lauryl sulfat 0,5%.

Thoi diém ldy mdu: 4, 12, 24h.

Tién hanh: Hat 10 mL dich hoa tan tai
céc thoi diém da quy dinh. Sau moi Ian 14y
bd sung lai thé tich méi trweong da hat. Loc
dich qua gidy loc Whatman 42, loai bo
dich loc dau. Thém chuin hoic pha lodng
dén noéng dbé thich hgp trong khodng
tuyén tinh.

- Chu4n bi mau:
+ MAu 4h:
Dd chudn géc: Twong tw giai doan 1.

Dd chudn thit cdp: Pha lodng 1 mL dd
chuin gdc thanh 25 mL bang dd dém pH
1,2 chtra Natri lauryl sulfat 0,5%. Thu
dwoc dd chuin th& cip c6 nong do 20
pg/mL.

Dd chudn: 1 mL dd chuén thir cip + 5
mL dd dém pH 1,2 chira Natri lauryl sulfat

0,5%.
Tap 21 (8/2025)
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Dd thir: 1 mL dd chuén thir cip + 5 mL
dich hoa tan.

+ MAau 12h, 24h:

Dd thir 1a dich hoa tan tai thoi diém
sau 12h, 24h pha lodng 5 IAn bang dd dém
pH 1,2 chira Natri lauryl sulfat 0,5%.

Do d6 hap thu cia dd chuln, cac dd
thir tai bwérc song 238 nm dé xac dinh ham
lwong NIF da giai phong (Phu luc 4).

2.2.4. Xirly s6 lidu

Céc s0 liéu thdng ké bang phan mém
Microsoft Excel 2016.

Cac két qua nghién ctiru dwoc xtr Iy va
biéu dién dwdi dang: Gia tri trung binh
dd 1éch chuln (TB + SD), d6 léch chuin
twong ddéi (RSD%), s6 lan 1ap lai thi
nghiém (n).

3. Két qua va ban luin

3.1. Két qua danh gia mét sé chi tiéu
chdt Iwgng ctia com

3.1.1. Két qud xdc dinh dé dm

COm sau khi sdy xong dugc 14y mau
kiém nghiém dé xac dinh d6 4m, két qua
trinh bay & Bang 2.

Bang 2. Do 4m ctia cOm sau khi siy (n = 3)

Banthanh |y | 162 | Lo3
pham
. 2,18+ | 249+ | 251+
Lép kéo
0,04 0,04 0,05
L am 2,35+ | 206 | 2,57+
Lép day
0,05 0,08 0,07

Nhan xét: Cac két qua thu dwoc céd
tinh lap lai, 0 4m cla tit c cAc miu c6m
sau khi sdy & ca 3 16 déu nam trong
khoang 2 - 3%.

Do 4m cua cdm anh hwdng dén do
tron chay va mic d6 lién két tiéu phan khi

diap vién. Com dwoc siy dén d6 am
khodng 2 - 3% cho thay c6m tron chay tot
vavién dat do cirng phtt hop. Néu c6m qua
khé, hat cdm sé két dinh v&i nhau kém khi
dap vién hoac néu c6m qua 4m, vién sé bi
mém, bo.

3.1.2. Két qud ddnh gid phdn bé kich
thwoc tiéu phdn

Sau khi cdm dwoc tron véi td dwoc
tron, 14y mau danh gia phan bé kich thudc
tiéu phan, két qua dwoc trinh bay & Hinh 3.

100%

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

L6p kéo L6p day L6p kéo L6p day L6p kéo L6p day
161 102 103

>250um <250 um

Hinh 3. Phan b6 kich thwéec tiéu phan
clia cOm

Nhan xét: Com tao thanh gitra 316 va
ca 2 l6p trong 1 16 kha twong dong, phan
1é6m com c6 KTTP trén 250 um (TB chiém
82,5%), con lai dwéi 250 um (TB chiém
17,5%).

KTTP c6m anh hwéng dén do tron
chay, khoéi lwgng riéng, kha ndng chiu
nén va sy dong déu cua khoi com. bé
dam bao sw On dinh cta quy trinh bao
ché, c6m tao thanh khong chi can dat do
dong déu gitra cac 16 ma con phai déng
déu giira hai 16p trong cung mot 16.
Trong nghién cru nay, cém cia 3 16 da
thod man diéu trén vi ty 1€ com chu yéu
& dang thé va niva thé (>250 um) chiém
trén 80%, ty 1é bot min (< 250 um) con

dwéi 20%.
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3.1.3. Két qud ddnh gid khéi lwong
riéng va dg tron chdy
Com sau khi tron ta dwoc tron dwoc
14y mAu danh gia khéi lwong riéng va do
tron chay, két qua trinh bay & Bang 3.
Bang 3. Khéi lwong riéng go, chi s6
nén Carr, ty s6 Hausner ctia c6m (n = 3)

Thong s6 L61 | Lo2 | L63
056 | 0,59 | 056
dg6
o | + +
m
(8/ 0,02 | 0,01 | 0,01
o Chisd | 1054|1090 | 10,89
ﬁ nén
g Carr + + +
8
045 | 1,56 | 0,40
. (%)
11 | 111 | 111
Ty so
+ + +
Hausner
0,00 | 0,02 | 0,00
0,57 | 0,52 | 0,57
dgﬁ
L) + + +
®/mL) | 01 | 001 | 002
o | ChISC 0091277 | 11,64
Y nén
+ + +
9 Carr | 009 | 120 | 157
DJ (%) ) ) )
.11t | 113 | 1,12
Ty so
+ + +
Hausner
0,00 | 0,01 | 0,02

Nhin xét: CoOm ctia 2 16p c6 d6 tron
chdy tot va dong déu. Co6m thu dwoc &
ca 316 déu c6 khdi lwong riéng gé nam
trong khoang 0,5 - 0,6 g/mL, chi s6 nén
Carr < 12% va ty s6 Hausner < 1,12. Gia
tri SD thu dwoc & ca 3 16 twong do6i nhd,
cho thiy quy trinh bao ché 6n dinh va
c6 tinh 1ap lai cao.

So véi cac nghién ctru khac vé hé bom
tham thau, két qua khoi lwgng riéng go 1a
twong dwong; chi s6 nén Carr; ty so
Hausner ctia com thwc nghiém thip hon
va dat mirc d6 tron chay tot hon (Shah,
Shah, & Upadhyay, 2012; Missaghi,
Farrell, Patel, Huatan, & Rajabi-
Siahboomi, 2014). Pong thoi, chi s6 nén
Carr < 15%, ty s0 Hausner thudc 1,00 -
1,18 1a cac gia tri dat mirc d6 tron chay tot
theo Dwoc dién My 47 (USP 47) (United
States Pharmacopeial Convention, 2024).
Chirng t6 c6m bao ché dwgc dong nhat va
c6 dd tron chay rat tot, c6 thé dé dang dap
thanh cac vién dong déu vé khoi lwong,
ham lwgng, d6 bén co hoc.

3.1.4. Két qud danh gid dj phdn tdn
ham lwong

Két qua danh gid d6 phan tan ham
lwgng NIF trong c6m 1ép kéo sau khi tron
ta dwgc tron duoc trinh bay & Bang 4.

Bang 4. P60 phin tan ham lwong
Nifedipin ctia com (n = 5)

L61 |L62 |Lo63
Ham lwong
Nifedipi
ifedipin. 115 45| 15,72 | 15,87
trung  binh
(%)
RSD 1,93 | 1,88 | 2,08

Nhin xét: Cac két qua thu dwoc tlr
ca 3 16 co6 tinh lap lai cao (RSD < 2%),
chirng té quy trinh bao ché 6n dinh, hoat
chat phan b6 déng déu trong com. Ham
legng NIF trong c6m déu nam trong
khoang tir 14,7 - 16,2% (£ 5% so v&i ly
thuyét) cho thdy sw dam bao vé ham
lwong hoat chat can thiét cho vién thanh

phim.
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3.2. Két qua ddanh gia mét sé chi tiéu
chdt Iwg'ng ciia vién nhdn
Bang 5. Do ctirng, d6 mai mon va do
déng déu khéi lwong cla vién nhin

Chi tiéu 61 | Loz | Lo3
Po clrng (kP, | 10,1+ | 101+ | 9,6+
n=6) 0.6 08 0,4
D6 mai mon | 0,124 | 0,104 | 0,096
(%, n =3) +0,03 | £0,02 | £0,02
Bo dong deu | 000 | 3101 | 3076
khoi lwong

+49 | +47 | +50
(mg, n =20)

Nhén xét: Cac vién thir & ca 3 16 déu
c6 d6 clrng thudc khoang 9 - 12 kP, két

qua nay kha twong dong véi cac nghién
ctru trwéc dé (Missaghi, Farrell, Patel,
Huatan, & Rajabi-Siahboomi, 2014;
Trung, Dao, Hai, & Lau, 2020). P mai mon
clia cAc mAu vién tuy c6 RSD = 2% nhung
déu thudc gi¢i han cho phép ctia USP 47,
khong qua 1% (United States
Pharmacopeial Convention, 2024). Khdi
lwong vién c6 sw dao dong nhe nhung van
nam trong gi¢i han cho phép ciia DDVN 'V,
+ 5% KLTB (Bo Y té, 2018).

3.3. Két qua danh gia mét sé chi tiéu
chdt lwong ctia vién thanh phdm

3.3.1. Két qud ddnh gid vé hinh thirc

~

Hinh 4. Vién nén Nifedipin 30 mg GPKD

Theo dodi bang cdm quan thdy, vién
nén NIF GPKD c6 hinh tru det, hai mat16i.
C4u truc hai 16p ro rét véi mau sic dé
phan biét (16p kéo mau vang, 16p day
mau doé thim). Bé mat vién nhdn béng,
mang bao trong sudt, pht déu; canh va
thanh vién nguyén ven, khéng cé hién
twong bong tréc hodc vun vé. Lo giai
phéng dwoc khoan chinh xac & trung tam
bé mat 16p kéo

3.3.2. Két qud dinh lwong

Két qua xac dinh ham lwgng NIF
trong vién thanh phim so vé&i ghi trén
nhan dwoc trinh bay & Bang 6.

Bang 6. Ham lwgng NIF trong vién so
v@i ghi trén nhan

Lo1 L6 2 L6 3

Trung binh

99,19 | 100,98 | 101,72
(%)
RSD 1,81 1,74 2,09

Nhan xét: Két qua thu dwgc & ca 316
c6 tinh 1ap lai cao, RSD < 2%. Ham lwong
% NIF trong vién so v&i ham lwong ghi
trén nhin déu dap Gng tiéu chuin cda
DDVN V, 95,0 - 105,0% (B0 Y té, 2018;
United States Pharmacopeial Convention,
2024; United States Pharmacopeial
Convention, 2024).
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3.3.3. Két qud thwr dd hoa tan

* Két qua xay dwng dwong chuin

0,800
0,700
0,600
0,500
0,400

0,300

Do hap thy (A)

0,200
0,100

0,000
(6} 2 4

K&t qua khdo sat d6 tuyén tinh va xay
dung dwong chuin gitra dd6 hip thu va
nong do NIF trong moi treong dém pH 1,2
dwoc thé hién & Hinh 5.

y = 0,077x - 0,028 ,..-’
R? =0,9981
e
.
6 8 10 12

Noéng do (ug/mL)

Hinh 5. D6 thi biéu dién méi twong quan tuyén tinh gitta do hip thu va ndng do NIF

Nhan xét: Két qua nghién ciru cho
thiy do hap thu va nong d6 NIF trong moi
trueong dém pH 1,2 chira Natri lauryl
sulfat 0,5% tai bwéc séng 238 nm ¢ sy
twong quan tuyén tinh trong pham vi
nong dé tr 2 - 10 pg/mL, véi phwong
trinh hoéi quy y = 0,077x - 0,028 va hé s6
twong quan R2 = 0,998. Diéu nay chirng to
phuwong phap quang phd tir ngoai tai buéc
song 238 nm c6 thé dwoc ap dung hiéu

qua dé dinh lwong ham lwong NIF gidi
phong trong phép thir hoa tan cta vién
thwc nghiém.

* K&t qua thir d6 hoa tan

Két qua thr d6 hoa tan vién thanh
phdm dwoc trinh bay & Bang 7.

Bang 7. Ty 1é % NIF giai phong theo
tirng thoi diém (n = 12)

YA A
Thoi Ty 1& (%) NIF giai phéng (Ues';cj;‘)
ian (h
gian (h) Lo1 162 163
2,53+154 | 345+079 | 505105 -
4 | 1565+2,29 | 17,44+382 | 1689+2,97 5-17
12 | 62,58+3,65 | 6232+217 | 61,65+274 | 43-80
24 | 9584+1,67 | 9620+2,96 | 9573+ 1,66 > 80
f,-DC 75,83 79,82 78,92 i

Nhan xét: O ca 3 16, qua trinh giai
phéng hoat chat tir vién déu phu hop tiéu
chuén quy dinh ctua USP 47 (United States
Pharmacopeial Convention, 2024). D6 thi

giai phong cta vién & ca 3 16 déu twong
dwong vién doi chiéu véi hé sé twong
doéng f, > 50.
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K&t qua thir d6 hoa tan kha dong déu
gitta cac 16. Nhuw viy, c6 thé budc dau
khang dinh quy trinh bao ché vién nén NIF
30 mg GPKD c6 nhirng dic diém thuén loi
cho trién khai san xuét. Khi ning cip quy
mo, cac thong s6 qua trinh c6 thé thay doi
dé phu hop véi cac thiét bi nhung van
phai ddm bao cac yéu ciu chat lwgng vién
dé ra.

Két luan

bé xuit bd tiéu chuin co s dé danh
gia chat lwong ctia ban thanh pham (cém,
vién nhin) va thanh phim vién nén NIF
30 mg GPKD nhw Bang 8.

Bang 8. B tiéu chuin co s& dé xuat

STT Chi tiéu chat Yéu cau ky thuat
lwong
lanh 13n, c6 16 giai
phéng hoat chat &
16p kéo
Ham lwong

11 | NIF trong vién | 95,0 -105,0%

so v&i nhan

Do hoa tan (%)

1h -

12 4h 5-17
12h 43 -80
24h >80

Chi tiéu chit

STT Yéu cau ky thuit
lwong
Com
1 | Do Am 2-3%

> 250 um chiém
trén 80%

Tuy nhién, nghién ctru nay van ton tai
mot sO han ché nhit dinh can dwoc ghi
nhin. Trwéc hét, @6 on dinh cta thudc
hién chwa dwoc danh gia din dén chwa thé
thiét 14p chic chan thoi han st dung va
diéu kién bao quan téi wu cho dang bao
ché. Bén canh d6, nghién cttu chwa thuc
hién khao sat twong tac giita bao bi dong
goi va thudc. Pay la yéu to quan trong co6
thé tic dong dén chat lwgng toan ven cia

2 | KTTP . ché phdm thudc trong sudt quéa trinh bao
< 250 um chiém 2 s .
dudi 20% quan va lwu hanh.
5i Tir viét tat
3 | Khoi lwomg | g5 46 g/mL i -
rieng go Tw Tiéng Tiéng Anh
4 | Chis6nén Carr <15% Vi,ét Viét
— tit
5 | Ty sd Hausner 1,00-1,18 DDVN | Duwoc dién Vietnamese
6 Do phan tan 14,7 -16,2% \% ViétNam | Pharmacopoeia
ham lwgng RSD < 2% A\ \Y4
Vién nhan GPKD Giai Sustained-
7 | Do cltng 9-12kP phéng kéo release
8 | D6 mai mon <1% dai
9 Domdong déu + 50 KLTB KLTB Khoi Average weight
khoi lwong lwgng
Vién thanh phim trung binh
Vién bao nhdn NIF | Nifedipin Nifedipine
bong, hinh tru USP | Dwoc dién | United States
10 | Hinh thic det, 2 16p co6 2 47 My 47 Pharmacopeia
mau (vang va do), 47

canh vién déuy,
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PHU LUC

Phuluc1
Ham lwong % NIF trong cdm dworc tinh theo cong thic:
St X m. X P X n

%NIF = x 100
S¢c X my X ng

Trong dé:

S, Sc: Lan lwot 1 dién tich pic cia mau thir va miu chudn (mAU.min).
my, m¢: Lan lwot 12 khéi lwong can ctia mau thir va mau chuan (g).

P: Ham lwgng ctia chit chudn NIF (99,82%).

ng, ne: Lan lwgt 1a hé s6 pha loang ctia dd thir va dd chudn.

Phu luc 2

Ham lwong % NIF so v&i nhdn dugc tinh theo cong thitc:

%NIF: St X mc X P X mtbv X nt X 100
Sc X my X Mppsn X D

Trong dé:

S, Sc: Lan lwot 1a dién tich pic cia mAu thir va mau chudn (mAU.min).

m;, m¢: Lan lwot 12 khéi lwong cin ciia mau thir va mau chuin (g).

P: Ham lwgng cta chit chuin NIF (99,82%).

muy: Khéi lwgng trung binh cta vién (g).

Munan: Lrong NIF c6 trong vién theo ly thuyét (0,03 g).

ng, ne: Lan lwgt 1a hé s6 pha loang ctia dd thir va dd chun.

Phu luc 3

Ham lwgng NIF da gidi phong trong giai doan 1 dwoc tinh bang phwong phap so

sanh:

Nong do NIF trong dich hoa tan: Cx = 4P X (% — 1)
C

Ty 1é phén tram NIF giai phong:

9%NIF gii phong/pH 7,5 = Xpi 75 = 2=V

Mnphan

X 100

Trong dé:

X: Gia tri hoa tan trwéc khi hiéu chinh (%).

Ay, Ac: Lan lwot 1a d6 hip thu cta dd thi va dd chuén.
P: Ham lwong cta NIF chuén ghi trén nhin (99,82%).
V: Thé tich méi trwong thir (900 mL).

Mnnan: Ham lwgng NIF ghi trén nhan (30000 pg).
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Phu luc 4

Ham lwong NIF da giai phong tai cac thoi diém trong giai doan 2 dwoc tinh toan nhw
sau:

+ MAu 1h: Twong tu giai doan 1.

+ MAu 4, 12, 24h (phwong phap dwong chuin):
(At-b) xPxVxn
a X Mphzn

Ty 1é phan tram NIF giai phong: X = x 100

Trong dé:

X: Gia tri hoa tan trwéc khi hiéu chinh (%).

a, b: 1a cac s6 da biét trong phwong trinh dwong chuén (y = ax + b).

Ac: D6 hip thu cda dd thi.

P: Ham lwgng cta NIF chuén ghi trén nhan (99,82%).

V: Thé tich m6i trwong thir (900 mL).

n: Hé s6 pha lodng cda dd tht.

Mnhan: Ham lwgng NIF ghi trén nhan (30000 pg)

Cong thirc hiéu chinh ty 1é phan tram NIF gidi phong & cac thoi diém:

%NIF giai phong/1h = Xpu 75 + Xin

%NIF giai phong/4h = Xan + Xpn7s + 5 X Xin

%NIF giai phéng /12h = Xizn + Xpr7s + % X (X1n + Xap)

9%NIF giai phong/24h = Xaun + Xpn 75 + 5 X (Xip + Xan + X121)

vGi T 1a thé tich dich hoa tan 14y ra tai mdi thoi diém (10 mL).

So sanh lwong NIF gidi phong tai cac thoi diém 1, 4, 12, 24h cta thudc nghién ctiru
va thudc déi chiéu thong qua hé sé twong dong f2, dwoc quy dinh béi Co quan quan ly

thudc va thwe phdm My (FDA) nhu sau:
n
1+ 1Z(R T)?
n L 1 1
1=

-0,5

f, = 50lg x 100

Trong dé:

f,: Pai lwgng biéu thi sy giéng nhau gitra 2 do thi giai phong hoat chét.

n: S6 thoi diém 14y mau.

Ri: % NIF giai phong cta thudc ddi chiéu tai thoi diém i.

Ti: % NIF giai phong ctia thudc nghién ctru tai thoi diém i

Hai do thi dugrc coi 1 twong tw nhau néu f, nam trong khoang 50 - 100, gi tri f> cang
gan 100 thi hai d6 thi cang giong nhau. f> = 100 khi 2 d6 thi giéng nhau hoan toan, f, = 50
thi sy sai kh4c trung binh tai mdi thoi diém 1a 10%. Can c6 di liéu gidi phdong cla it nhit
12 don vi cda thuéc nghién ctru va thu6c doi chiéu.
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