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NGHIEN CUU BAO CHE VIEN NANG CUNG CHUA
CELECOXIB 200 MG

Huynh Thi T6 Quyén, Phung Pirc Truyén®
Truong Pai hoc Quoc té Hong Bang

TOM TAT

Bt vin dé: Celecoxib la mot thudc chdng viém khong steroid (NSAIDs) dioc sur dung trong diéu tri viém
khop dang thdp. D tan ciia celecoxib thap nén khot phat tac dung chdm va hiéu qua diéu tri kém, do do,
can thiét phai p dung phwong phdp diéu ché ndng cao sinh kha dung cia thuoc. Muc tiéu: Piéu ché
duoc vién nang cing celecoxib 200 mg dat tiéu chuan ky thudt va ¢6 dg hoa tan in vitro twong duwong voi
thubc doi chiéu (Celebrex®200mg). Vat liéu va phwong phdp: Ap dung phwong phdp ding chdt gdy tham
lam ting d¢ tan ciia celecoxib va diéu ché vién nang cung celecoxib 200 mg, danh gia twong duong hoa
tan in vitro so véi vién doi chiéu Celebrex® cua Viatris bang thir do hoa tan. Két qua: Pa xdy dung duoc
cong thire diéu ché vién nang cimg dat yéu cau vé Cam quan, Binh tinh, Pong déu khoi leong: (265.5 -
284.5 mg), dé rd (phit): 3°30 - 5°52; dinh lwong 99.75%, do hoa tan & thoi diém 45 phit (pH 12) 99.70%
dat tiéu chudn k§j thudt doi voi vién nang cimg. Panh gid twong dwong sinh hoc bang thir nghiém do hoa
tan so Vi vién doi chiéu ¢ cdc méi truong véi pH 12; 1.2; 4.5 va 6.8 véi gid tri f> lan lwot 1a 75.66; 77.21;
61.09 va 62.98 dat yéu cau vé tirong dwong hoa tan invitro. Ban ludn: Viéc sir dung natri lauryl sulfat la
chdt gdy tham anion cé HLB cao gitip cdi thién kha nang thdm wét bé mdt dwoc chat celecoxib von cé
tinh acid, dan dén kha nang lam ting do tan ciia hoat chat hiéu qud. Két lugn: Vién nang cung nghién
cvru chira 200 mg celecoxib dat tiéu chudn ky thudt va twong dwong in vitro so véi vién doi chiéu.

Tir khéa: celecoxib, hoa tan, gidi phéng hoat chat, vién nghién ciru, vién déi chimg
FORMULATION OF CELECOXIB 200 MG HARD CAPSULES

Huynh Thi To Quyen, Phung Duc Truyen

ABSTRACT

Background: Celecoxib is a nonsteroidal anti-inflammatory drug (NSAID) used in the treatment of
rheumatoid arthritis. Its poor solubility results in a slow onset of action and reduced therapeutic
efficacy, therefore, formulation strategies to enhance its bioavailability are necessary. Objective: To
formulate celecoxib 200 mg hard capsules that meet technical quality standards and demonstrate in
vitro dissolution equivalence with the reference product (Celebrex® - Viatris). Materials and
Methods: A solubility enhancement approach using a surfactant was applied to improve celecoxib
solubility, followed by the formulation of celecoxib 200 mg hard capsules. In vitro bioequivalence
with the reference product (Celebrex® - Viatris) was evaluated using dissolution testing. Results: A
formulation meeting quality requirements was successfully developed, with appearance,
identification, mass uniformity ranging from 265.5 to 284.5 mg, disintegration time of 3 min 30 sec
to 5 min 52 sec, assay 99.75%, and dissolution at 45 minutes (pH 12) reaching 99.70%. In vitro
bioequivalence was assessed through dissolution testing in media with pH 1.2, 4.5, 6.8, and 12,
vielding f> values of 75.66; 77.21; 61.09 and 62.98, respectively, met in vitro dissolution equivalence
criteria. The use of sodium lauryl sulfate, an anionic surfactant with a high HLB value, is compatible
with the acidic nature of celecoxib and effectively enhances the solubility of the active ingredient.
Conclusion: The developed celecoxib 200 mg hard capsules met technical quality standards and
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demonstrated in vitro bioequivalence with the reference product.

Keywords: celecoxib, dissolution, drug release, test product, reference product

1. PAT VAN PE

Celecoxib 1a mot thudc chéng viém khong steroid (NSAIDs) thudc nhém tc ché chon loc
cyclooxygenase-2 (COX-2), dugc str dung rong rii trong diéu tri viém khdp dang thap, thoai hoa
khép, cac rdi loan lién quan dén dau, viém man tinh va mot sb bénh 1y viém khéc [1]. Nho co ché uc
ché chon loc COX-2, celecoxib gitp giam dau va viém hiéu qua ma it gdy tac dung phu trén dudng
tiéu hoa [1 - 4]. Tuy nhién, celecoxib 1a mot dugc chat co tinh tan rat thip trong nudc (d6 tan 3 - 7
ng/mL) thudc nhom II theo hé théng phan loai sinh dugc hoc BCS (Biopharmaceutical Classification
System), do thAm t6t nhung d¢ tan kém [5]. Do do tan han ché, sinh kha dung duong uéng cua
celecoxib thuong thap, 1am giam hiéu qua diéu tri. Diéu nay dat ra yéu cu can thiét phai cai thién do
tan ctia dugc chat dé nang cao hi¢u qua diéu tri, thoi gian khoi phat nhanh [6 - 8]. Hién nay, hau hét
cac thude chira celecoxib co do tan cai tién dang duoc nhap khau tir nude ngoai véi gia thanh cao,
lam gia ting ganh nang chi phi cho bénh nhan. Bén canh d6, cac ché pham ndi dia con han ché vé
dang bao ché, it c6 san pham tién ding nhu dang vién nang ctng cai tién do tan, von c6 nhiéu uu
diém nhu bao vé dugc chét, 6n dinh tbt, d& dong goi va stir dung thuan tién cho bénh nhan.

Tt nhitng 1y do trén, ching t6i tién hanh nghién ctru phat trién vién nang cimg chira celecoxib 200
mg vé&i muc tiéu diéu ché duge vién nang dat ti€éu chuan ky thuat va c6 do hoa tan in vitro tuong
duong vai thuoc doi chiéu (Celebrex® Viatris).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu, hoa chit, dung moi

Celecoxib chuin (98% s6 16: QT138 0225, HD: 28/02/2030 Vién kiém nghiém thudc TW), celecoxib
(99.6% s6 16: CEB/14100180; HD: 09/2029, An b9). Céc ta dugc: Lactose monohydrat, PVP K30,
sodium laurylsulfat ,croscarmellose sodium, magnesium stearat (Trung Quéc). Mot sé hoa chit, dung
moi ding cho phén tich kiém nghiém. Vién ddi chiéu Celebrex 200 mg (s6 16: 5103, HD: 07/11/2026,
Viatris, Hoa Ky).

2.2. Trang thiét bi ding cho nghién ciru
Bang 1. Danh séch trang thiét bi

STT Thiét bi Model
1 Miy dong nang cing Trung Qudc
2 May do d6 ra Copley
3 Miy do d6 hoa tan Biobase - BK-RC8
4 | Tusiy Memmert - UBN 500
5 Can phan tich Shimadzu - ATX224
6 Céan ky thuat Shimadzu - ELB300
7 May HPLC Shimadzu - LC-2050C
8 | May do d6 4m Ohaus - MB25
9 May do pH Mettler-Toledo GMbH - S220

2.3. Phwong phap nghién ctru

2.3.1. Khdo sdt vién doi chiéu lam co sé dé xdy dwng cong thirc va diéu ché vién nghién ciru

Vién dbi chiéu Celebrex 200 mg s& duoc khao sat bang thir ¢ hoa tan trong méi trudng 1000 mL
dung dich dém phosphat 0.04 M ¢6 1% natri lauryl sulfat, pH & cac ndng d6 12; 1.2; 4.5; 6.8 thuc
hién theo tiéu chuan BP [10]: Thiét bi gio quay, toc d6 75 vong/phut, thoi gian 45 phit, yéu cau hoat
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chat giai phong > 75% (Q).

2.3.2. Xdy dung cong thirc quy trinh diéu ché vién nang cirng celecoxib 200 mg
Trén co so khao sat dong hoc giai phong hoat chét cua vién dbi chiéu trong cac méi truong pH khac nhau,
ding céc dit lidu nay 1am co so cho vién nghién ctru, tién hanh xay dung cong thirc cho 1 vién gom:

Yéu t6 ¢6 dinh: Khi luong vién celecoxib 200 mg, khdi luong cac ta dugc PVP K30, Croscarmelose
sodium, Magnesium stearate

Cdc yéu té bién thién khdo sdt: Gom céc ta dugc: Sodium lauryl sulfat, tween 80. Trong do khéi
lugng ta dugc don Lactose monohydrate thay doi khong dang ké tuy thudc vao su thay doi ta dugce
sodium lauryl sulfat, tween 80.

Khao sat anh huwéng cia ta duwgc sodium lauryl sulfat
Bang 2. Cong thic (CT) cho 1 vién khao sat voi sodium lauryl sulfat

CT 01 CT 02 CT 03 CT 04
STT | Thanh phin
P % | ™ | o, | & | o | MY | o | mg
vien vien vien vien
1 | Celecoxib 74.07 | 200.00 | 74.07 | 200.00 | 74.07 | 200.00 | 74.07 | 200.00
p | Lactose 2093 | 56.50 | 2043 | 55.15 | 19.93 | 53.80 | 18.43 | 49.75
monohydrat
3 | PVP K30 250 | 675 | 250 | 675 | 250 | 675 | 250 | 6.75
4 | Croscarmellose 1.00 | 270 | 1.00 | 270 | 1.00 | 270 | 1.00 | 2.70
sodium
5 | Sodium 050 | 135 | 1.00 | 270 | 150 | 4.05 | 3.00 | 8.10
laurylsulfat
6 | Nudc tinh khiét NA | 4050 | NA | 4050 | NA | 4050 | NA | 40.50
7 | Magnesium stearat | 1.00 2.70 1.00 2.70 1.00 2.70 1.00 2.70
Téng khéi lwgng 100.00| 270.00 | 100.00| 270.00 | 100.00| 270.00 | 100.00| 270.00

Khao sat anh hwong cuaa ta duwgc tween 80
Bang 3. Cong thirc cho 1 vién khdo sat véi tween 80

CT 05 CT 06 CT 07 CT 08
ST | Thanh phin / / / /
T P % | M | oo, | Mo, | MY, | mg
vien vien vien vien
1 | Celecoxib 74.07 | 200.00 | 74.07 | 200.00 | 74.07 | 200.00 | 74.07 | 200.00
p | Lactose 2093 | 56.50 | 20.43 | 55.15 | 19.93 | 53.80 | 18.43 | 49.75
monohydrat
3 | PVP K30 250 | 675 | 250 | 675 | 250 | 675 | 250 | 6.75
4 | Croscarmellose 1.00 | 270 | 1.00 | 270 | 1.00 | 270 | 1.00 | 2.70
sodium
5 | Tween 80 050 | 135 | 1.00 | 270 | 1.50 | 4.05 | 3.00 | 8.10
6 | Nude tinh khiét NA | 4050 | NA | 4050 | NA | 4050 | NA | 40.50
7 | Magnesium stearat | 1.00 2.70 1.00 2.70 1.00 2.70 1.00 2.70
Téng khéi lwgng 100.00 | 270.00 |100.00 | 270.00 |100.00 | 270.00 |100.00 | 270.00

Chii thich: Nudc dong vai tro la dung méi tao hat va sé bi loai bé trong qud trinh say khé. Do do,
trong thanh phan khoi lwong cuoi cung cua vién thuoc, nuoc khong dwoc tinh vao tong khoi luwong
hodc ty lé %, nén ghi la NA
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Tién hanh m&i cong thirc trén ¢& 16 100 vién. Trén co s& danh gia sy anh huong cua loai va luong ta
duoc 1én do hoa tan cua dugc chat, tim ra cong thirc c6 do giai phong hoat chat cao nhat.

Tién hanh diéu ché com bang phwong phdp xdt hat wot: Nghién min celecoxib trong cdi str, dung
lugng nudc trong cong thirc hoa tan chat gay thAm rdi cho tir tir vao cbi nghlen voi celecoxib thanh
khéi nhio ddng nhit. Cho tiép cac ta duoc vao (trir magnesium stearat) nghién tron thanh khoi am,
xat com qua cd ray so 2. Say com ¢ 60°C dudi ap suat giam dén do am dudi 1.0%, stra hat, thém
magnesium stearat, tron déu.

Kiém nghiém ban thanh phcfm: GOm céc chi tiéu: Cam quan, do am, phan bd kich thude hat, d6 tron
chay va ty trong

banh gia cdm: Bang phuong phap do goc nghi anpha (a): Pugc thyc hién voi 50 g cdm sau khi da
sdy kho, stra hat va tron hoan tat.

Xéc dinh ty trong va chi sé nén:
Ty trong khéi = =
Vo

Ty trong nén = =
Vi

Chi s6 nén (%) = 100 >—* V" e

Trong d6: m 1a khéi lwong cdm phan tich (g); Vo la thé tich cdm trude gd (mL); Vi 1a thé tich cdm
sau g0 (mL).

Tir két qua do chi s6 nén, chon ¢& nang phu hop va tién hanh dong nang.
Nang ¢ 16 1én 1,000 vién danh gia dd lap lai trén cong thure dugce chon.
2.3.3. Kiém nghiém thanh phim

Tiéu chuan kiém nghiém thanh pham duoc xay dung dya trén Duoc dién Viét Nam V (DPVN V) va
British Pharmacopoia (BP, 2020), bao gom céc chi tiéu:

Cam quan: Vién nang cing s6 2, mau do, bé mat vién nhin, khong méo mé. Bén trong co chira bot
cdm mau tring, ddng nhét.

Xdc dinh @6 dong déu khoéi lwong: Tién hanh theo DDVN V, phu luc 11.3 [9].

Dinh tinh: thyc hién bang phuong phap HPLC cho thiy thoi gian luu SPK mau thir tvong duong véi
thoi gian lvu SPK méu chuén.

Thir d6 ra: Tién hanh theo DDVN V, phu luc 11.6 [9].

Thir d¢ hoa tan: Tién hanh theo BP (2020) [10].

Thiét bi thir d6 hoa tan kiéu gio quay.

Mbi truong: 1,000 mL dung dich dém phosphat 0.04 M c6 1% natri lauryl sulfat, diéu chinh dén pH 12.
Tdc do: 75 vong/phut, thoi gian: 45 phut

Yéu cau: Do hoa tan cua hoat chat > 75% (Q).

Dinh lwong: Phuong phap sdc ky long tham khao theo BP (2020), tién hanh theo tiéu chuan co so,
ham luong celecoxib nam trong khoang 190 - 210 mg (DDVN V, phu luc 11.2) [10].

2.3.4. Pdnh gid twong dwong hoa tan in vitro ciia vién nghién civu so véi vién déi chiéu
bénh gia tuong duong hoa tan so véi vién doi chiéu trong 3 moéi truong pH 12; 1.2; pH 4.5 va pH 6.8
thong qua hé s6 tuong dong f>.
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Trong do:

f> = 50.log

n 1a s6 diém lay mau,

n

1 z
1+_. (Rt_Tt)z
n

t=1

-0.5

.100

R¢ 1a trung binh phﬁn tram hoat chit hoa tan tir thudc d6i chiéu tai thoi diém t;

T 13 trung binh phan trim hoat chit hoa tan tir thudc thtr tai thoi diém t.

Tbi thiéu 3 diém 14y mau (khong bao gdm diém khoéng). 12 gia tri cho mdi diém iy mau cua mdi
thudc. Do 1éch chuan cua trung binh cia bat ky thude nao can phai nhé hon 10% tir thoi diém thi 2
deén di€ém cudi cung, thoi diém dau tién nho hon 20%.

Gia trj £ > 50, hai thudc tuong tir vé do hoa tan hay twong dwong in vitro.

3. KET QUA NGHIEN CUU
3.1. Khio sat vién dbi chiéu (VPC) 1am co sé cho viéc diéu ché vién nghién ciu
Két qua do d6 giai phong hoat chat (GPHC) cua vién ddi chiéu trong méi truong 1000 mL dung dich
dém phosphat 0.04 M c¢6 1% natri lauryl sulfat, diéu chinh dén pH 12; 1.2; pH 4.5; pH 6.8 dugc thé
hién trong Bang 4.

Bang 4. D6 GPHC cua vién dbi chiéu trong méi trudng 1000 mL dung dich dém phosphat 0.04 M ¢
1% natri lauryl sulfat, d6 pH 12; pH 1.2; pH 4.5; pH 6.8

pH % d6 GPHC Celecoxib (n = 6)

5 phut 10 phut 15 phut 30 phut 45 pht
12 51.58+1.86 | 75.62+1.9 82.14 +£1.32 92.23+0.63 | 97.12+£0.45
1.2 29.95+1.64 | 5552+2.03 61.65+1.78 71.04 +£0.78 | 82.16+£0.58
4.5 37.6 +1.84 60.3+2.15 70.94+1.6 8746+ 096 | 37.6+1.84
6.8 24.06 £5.11 | 45.84+3.54 56.47 £2.28 90.44 +1.21 | 103.77 £ 0.82

3.2. Xay dung cong thirc va quy trinh diéu ché vién nang cing celecoxib 200 mg
Nghién ctru sang loc loai va lugng ta dugc dé diéu ché vién nang cung celecoxib 200 mg, lya chon
cong thirc c6 do hoa tan twong duong vién dbi chiéu.

Bang 5. B GPHC cua vién nghién ctru (VNC) so v6i VDC trong moi truong 1,000 mL dung dich
dém phosphat 0.04 M ¢6 1% natri lauryl sulfat, diéu chinh dén pH 12

Cong % d0 GPHC Celecoxib (n = 6)

thire 5 phut 10 phut 15 phut 30 phut 45 phut >
vbC 51.58+1.86 | 75.62+1.9 | 82.14+1.32 |92.23+0.63| 97.12+045 | NA
CT 01 21.89+1.64 | 67.20+1.17 73.3+0.78 | 72.2+0.59 | 74.06 £0.55 | 35.12
CT 02 305+ 1.81 | 75.07+1.47 | 77.32+£0.83 | 79.66+0.8 | 82.78+0.66 | 44.41
CT 03 55.57+138 | 77.93+0.39 | 84.39+0.37 | 95.51 £1.62| 100.21 £0.52 | 74.65
CTO04 |4739+2.00| 70.79+2.29 | 77.67+1.31 | 87.20+0.87| 92.18 £0.55 | 65.90
CT 05 7.58+0.98 | 51.99+£1.73 | 57.67+£0.95 | 56.55+0.74| 59.81 £0.76 | 23.46
CTO06 |23.69+1.72 | 65.67+1.29 | 71.84+0.78 | 7091 +£0.6 | 76.19+0.46 | 35.62
CT 07 27.44+195 | 7433+1.84 | 755+0.66 | 78.37+0.65| 81.71+0.4 | 41.81
CT 08 38.1+2.26 | 81.42+1.31 | 85.52+0.85 | 88.71 £0.65| 89.35+0.37 | 55.38
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BPd GPHC cia VNC so v&i VBC trong méi tredrng pH 12

120

Phén tram hoa tan (%)

0 10 20 30 40 50

Thoi gian (phat)
—o—VBC —0—CT 01 —®-CTO02 CT 03 —0—-CTO04
—0—-CTO05 —e—CT 06 —@—CTO07 —e—CT 08

Hinh 1. D6 thi GPHC ciia VDC va VNC trong méi truong pH 12
Nhan xét:
Két qua trong Bang 5 va Hinh 1 cho thdy téc d6 va mirc do giai phong hoat chit (GPHC) cua cac
cong thirc thir nghiém c6 su khac biét rd rét so v6i vién dbi chiéu (VDC).
Cong thuc thir nghiém CT 03 ¢6 d thi giai phong twong dong nhat voi VDC, voi gia tri f> = 74.65
(> 50), cho thay hai cong thirc tuong dwong hoa tan.

Cong thirc CT 04 (f2 - 65.90) va CT 08 (f2 - 55.38) cling cho thiy murc d6 twong ddng nhat dinh véi
VDC, tuy nhién van c6 xu hudng giai phong cham hon & giai doan dau.

Céc cong thuc gon lai co gia tri f> < 50,’ch0 thay dd thi hoa tan khéc biét dang ké so v6i VDC, dic
biét CT 05 c6 toc do giai phong thap nhat trong toan bd cac mau thu.

Nhin chung, sy khac biét chu yéu thé hién ¢ giai doan dau (5 - 15 phut), cho thay thanh phan va/hoic
ciu triic cong thirc anh hudng 16n dén kha ning thim wdt va phan tan duoc chat.

So sanh theo timg cip cong thirc cing ndng do cho thdy SLS cho d6 GPHC sau 45 phit cao hon
Tween 80 ¢ ca 4 muc khao sat: CT01-CTO0S5 (74.06% so véi 59.81%), CT02-CT06 (82.77% so véi
76.19%), CT03-CTO07 (100.21% so voi 81.71%) va CT04-CT08 (92.18% so vdi 89.35%).

Cong thirc CT03 la cong thirc dat twong duong hoa tan v61 VDC theo ti€u chi 2, dugce lya chon de
tiép tuc phat trién & cac budc nghién ctru tiép theo.

Tién hanh nang cd 16 cua cong thae CT 03 1én 1000 vién dé danh gia do 1ap lai. Két qua danh gia cac
chi tiéu duoc thé hi¢n & Bang 6.

Bang 6. Cong thuc cho ¢ 16 1,000 vién (VNC)

STT Thanh phén % mg/ vién 1,000 vién (g)

1 Celecoxib 74.07 200.00 200

2 Lactose monohydrat 19.93 53.80 53.80

3 Povidone K30 2.50 6.75 6.75

4 Croscarmellose sodium 1.00 2.70 2.70

5 Sodium lauryl sulfat 1.50 4.05 4.05

6 Nudrc tinh khiét NA 40.50 40.50

7 Magnesium stearat 1.00 2.70 2.70
Téng khdi lwong 100.00 270.00 270.00

Qui trinh diéu ché: Can dugc chit, nguyén li¢u theo cong thure, tron bot kép, xat hat udt, séy cdm, stra hat.

Kiém nghiém ban thanh pham: Két qua kiém nghiém ban thanh phim duoc thé hién trong Bang 7.
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Bang 7. Két qua kiém nghiém ban thanh pham trén ¢& 16 1,000 vién

Chi tiéu Két qua
Cam quan: Com mau trang, khong c6 bui den, tron chay Dat
Do am (%): < 1.0% (IR 105°C) 0.8
Phén bd kich thudc hat: > 710 pm: 13.99%

355-710 pm: 35.53%
250 - 355 pum: 17.66%
180 - 250 pm: 12.95%
125 - 180 pm: 8.98%
90 - 125 um: 5.96%
<90 pum: 4.93%

D¢ tron chdy: Goc nghi 30 - 40° 34°
Ty trong khoi (g/mL) 0.54
Ty trong nén (g/mL) 0.63

Phan b kich thwéc hat
< 30 35.53

10
oﬂﬁ-.-l.

90-125 125-180 180-250 250-355 355-710 >710
Kich thuéc hat (ug)

Phan tram phan
(@]

Hinh 2. Biéu d6 phan bd kich thudc hat cdm ban thanh pham

Tir két qua Bang 7 va Hinh 2 cho thiy com ban thanh pham dat cac chi tiéu cua hat dé dong nang.
Qui trinh di€u ché dugc thé hién trong Hinh 3.

Celecoxib, lactose monohydrat,
PVP K30

Cin, riy 0.5 mm
Trén khé

Hén hop bét
- Trén wot
Sodium 1aurryl sulphat Xithat2 mm
Nudc
v
Com wét

Sdy 60 °C
Sira hat com lwo1 0.5 mm

Cém khé
(e |1
Trén

L

Bét hoan tit

Kiém nghiém bin
thanh phim

Bong nang

Hinh 3. Luu d6 qui trinh bao ché vién nang cting celecoxib 200 mg
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3.3. Xy dung tiéu chuin co sé va kiém nghiém thanh phim
Két qua kiém nghiém thanh pham dugc thé hién trong Bang 8.
Bang 8. Két qua kiém nghiém thanh phdm
Chi tiéu Yéu cau Két qua
Vién nang cimg s6 2, mau do, bé mat vién nhan, khong méo

. DA r L LA, A VL N A Pat
mo. Bén trong c6 chira bot com mau trang, dong nhat
Trong phan dinh luong, thoi gian luu va pho UV pic chinh
DPinh tinh trong sic ky d6 cua dung dich thir phai twong Gmg voi thoi gian bung
Iwu va phd UV pic chinh trong séc ky db cua dung dich chuin

Cam quan

I?Ii)f?i%j;gg +£10% so voi khéi lugng trung binh bot thude trong nang Dat
bo ra Khéng qué 30 phut 3’30 -5’52
D6 hoa tan Khong it hon 80% lugng Celecoxib (C17H14F3N302S) so 99.70%
i v6i ham lugng nhan dugc hoa tan trong 45 phut 98.60 - 103.30%
Trong mdi vién nang, ham luong Celecoxib (C17H14F3N302S)
binh lugng phai dat tir 90,0% - 110,0% so v&i ham lugng nhan, tinh theo 99.75%

khéi lwong trung binh bot thude trong nang

3.4. Panh gia twong dwong hoa tan in vitro ciia vién nghién ciru (VNC) so vé6i vién déi chiéu
banh gia tuong duong sinh hoc véi vién doi chiéu dugc tien hanh do d§ GPHC cua VNC tai pH 12,
1.2,4.5,6.8.

Bang 9. b6 GPHC cua VDC va VNC trong moi truong 1,000 mL dung dich dém phosphat 0.04 M
¢6 1% natri lauryl sulfat, diéu chinh dén pH 12

Po GPHC ciia CELEBREX Do GPHC cua cong thirc VNC
Vién 5 10 15 30 45 5 10 15 30 45
phut | phat | phat | phat | phat | phat | phat | phat | phat | phit
1 48.70 | 72.69 | 80.11 | 91.27 | 96.44 | 50.56 | 74.24 | 83.36 | 94.12 | 98.80
2 50.14 | 74.15 | 81.12 [ 91.75 | 96.78 | 52.17 | 76.2 | 84.56 | 94.83 | 99.25
3 51.40 | 75.44 | 81.96 | 92.05 | 96.94 | 53.67 | 78.03 | 85.64 | 95.43 | 99.58
4

5

51.76 | 75.80 | 82.32 | 92.41 | 97.30 | 53.91 | 78.27 | 85.88 | 95.67 | 99.82
53.02 | 77.09 | 83.16 | 92.71 | 97.46 | 55.41 | 80.10 | 86.96 | 96.27 | 100.15
6 54.46 | 78.55 | 84.17 | 93.19 | 97.80 | 57.02 | 82.06 | 88.16 | 96.98 | 100.6

Trung binh (%) | 51.58 | 75.62 | 82.14 | 92.23 | 97.12 | 53.79 | 78.15 | 85.76 | 95.55 | 99.70
RSD (%) 395 | 274 | 1.75 | 0.74 | 0.50 | 425 | 3.54 | 198 | 1.06 | 0.64

f NA (khong 4p dung) 75.66
D6 GPHC ctia VNC so v&i VDC trong moi treong pH 12
120
o‘\o’ 100 —_————
P /
S 80 —
8 o /
e 40
S 20
[
«@ 0
<
o 0 10 20 30 40 50

Th&i gian (phut)
— —VDC —8—VNC

Hinh 4. D6 thi GPHC ctia VDC va VNC trong méi trudng pH 12
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Bang 10. Do GPHC cua VDC trong moi truong pH 1.2

Po GPHC cia CELEBREX P GPHC cia cong thirc VNC
vien | 5 | 10 [ 1830 T 455 T 10 IS T30 43
phiat | phiat | phat | phiat | phiat | phat | phat | phiat | phiat | phat
1 27.63 | 52.65 | 59.13 | 69.94 | 81.34 | 30.04 | 56.01 | 62.73 | 72.15 | 83.72

28.79 | 54.09 | 60.39 | 70.49 | 81.75 | 31.00 | 57.49 | 63.53 | 72.88 | 84.17

29.85 | 55.42 | 61.60 | 71.03 | 82.06 | 31.84 | 58.84 | 64.21 | 73.50 | 84.50

30.05 | 55.62 | 61.70 | 71.05 | 82.26 | 32.08 | 59.08 | 64.45 | 73.74 | 84.74

31.11 | 56.95 | 6291 | 71.59 | 82.57 | 32.92 | 60.43 | 65.13 | 74.36 | 85.07
6 32.27 | 58.39 | 64.17 | 72.14 | 82.98 | 33.88 | 61.91 | 65.93 | 75.09 | 85.52

Trung binh (%) | 29.95 | 55.52 | 61.65 | 71.04 | 82.16 | 31.96 | 58.96 | 64.33 | 73.62 | 84.62

RSD (%) 548 | 3.65 | 289 | 1.09 | 0.71 | 425 | 354 | 1.76 | 1.41 | 0.75

f NA 77.21

Bd GPHC cia VNG so véi VDC trong mdi truéng pH 1.2

/—

0 10 20 30 40 50
Thoi gian (phat)

DA (W

Phan tram hoa tan (%)
= N oW s @D
[ =R o B o Rl o i« i o i o I <]

——\PDC —8—VNC

Hinh 5. D6 thi GPHC ctia VDC va VNC trong méi trudng pH 1.2

Bang 11. Do GPHC cua VDC trong moi truong pH 4.5

Po GPHC cia CELEBREX Do GPHC cia cong thirc VNC

vien 5 [ 10 715 730 745 T8 710 [ 15 30 [ 45

phut | phut | phut | phut | phut | phut | phat | phat | phat | phut
35.00 | 57.26 | 68.67 | 86.10 | 97.03 | 41.44 | 62.86 | 74.46 | 91.10 | 102.40
36.30 | 58.78 | 69.81 | 86.78 | 97.46 | 42.76 | 64.52 | 75.69 | 91.83 | 103.18
37.52 | 60.22 | 7091 | 87.43 | 97.81 | 43.96 | 66.05 | 76.80 | 92.43 | 103.84
37.68 | 60.38 | 70.97 | 87.49 | 97.97 | 44.2 | 66.29 | 77.04 | 92.67 | 104.08
38.90 | 61.82 | 72.07 | 88.14 | 98.32 | 454 | 67.82 | 78.15 | 93.27 | 104.74
6 40.20 | 63.34 | 73.21 | 88.82 | 98.75 | 46.72 | 69.48 | 79.38 | 94.00 | 105.52

Trung binh (%) | 37.60 | 60.30 | 70.94 | 87.46 | 97.89 | 44.08 | 66.17 | 76.92 | 92.55 | 103.96

RSD (%) 4.89 | 356 | 226 | 1.10 | 0.62 | 423 | 354 | 2.26 | 1.11 1.06
f NA 61.09

—_—

DN~ [WIN

P96 GPHC cua VNC so véi VDC trong méi trudng pH 4.5
120

100 ¢
80 = /’//{,C—-———“—/n————“—“)
60 /

40

20

Phén tram hoa tan (%)

=

0 10 20 30 40 50
Thei gian (phut)

——HC —8—VNC
Hinh 6. D) thi GPHC cua VBC va VNC trong méi truong pH 4.5
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Bang 12. Do GPHC cua VDC trong moi truong pH 6.8
Po GPHC ciia CELEBREX Po GPHC ciia VNC

5 10 15 30 45 5 10 15 30 45
phut | phut | phat | phat | phat | phat | phat | phiat | phat | phat
1 22.32 | 43.55 | 54.65 | 88.89 | 102.57 | 28.74 | 48.53 | 60.38 | 94.34 | 103.28
2 23.19 [ 44.69 | 55.56 | 89.67 | 103.17 | 29.66 | 49.81 | 61.64 | 95.30 | 104.07
3 24.05 | 45.75 | 56.43 | 90.40 | 103.68 | 30.45 | 50.96 | 62.78 | 96.14 | 104.73
4
5

24.06 | 45.93 | 56.51 | 90.48 | 103.86 | 30.69 | 51.20 | 63.02 | 96.38 | 104.97
24.93 1 46.99 | 57.38 | 91.21 | 104.37 | 31.48 | 52.35 | 64.16 | 97.22 | 105.63
6 25.80 | 48.13 | 58.29 | 91.99 | 104.97 | 32.4 | 53.63 | 65.42 | 98.18 | 106.42
Trung binh (%) | 24.06 | 45.84 | 56.47 | 90.44 | 103.77 | 30.57 | 51.08 | 62.90 | 96.26 | 104.85
RSD (%) 511 | 354 | 228 | 1.21 | 082 | 423 | 3.53 | 2.83 | 141 1.06
15} NA 62.98

Bd GPHC cua VNC so voi VBPC trong mbi tredng pH 6.8
120

—_
=]
(=)

80

60

40

20

Phan tram hoa tan (%)

o

0 10 20 30 40 50
Thoi gian (phat)

—s—VDC —8—VNC
Hinh 7. D6 thi GPHC ctia VDC va VNC trong méi trudng pH 6.8

4. BAN LUAN

Két qua khao sat do giai phong hoat chat (GPHC) cua cong thirc VNC va vién ddi chiéu Celebrex
trong cac moi truong pH 12 (dém phosphat 0.04 M c6 1% natri lauryl sulfat), pH 1.2, pH 4.5 va pH
6.8 cho thay c hai cong thirc déu co ty 1¢ giai phong hoat chit ting dan theo thoi gian. O tat ca cac
moi truong khao sat, cong thire VNC déu c6 xu hudng giai phong hoat chat nhanh hon vién déi chiéu
Celebrex tai hau hét cac thoi diém 1ay mau, thé hién qua gia tri % GPHC trung binh cao hon.

Trong méi truong pH 12 (dém phosphat 0.04 M ¢ 1% natri lauryl sulfat), ca hai cong thie déu giai
phong hoat chat manh, gan dat hoan toan sau 45 phut. Cong thirc VNC cho ty 1¢ giai phong cao hon
so v6i vién doi chiéu tai cac thoi diém khao sat; tuy nhién, voi f> = 75.66, hd so hoa tan cta hai cong
thirc dugc xem 14 twong dong.

Trong méi truong pH 1.2, VNC tiép tuc cho hd so hoa tan gan voi vién ddi chiéu, véi gia tri f; =
77.21, cho thay hai ho so hoa tan tuong dong. Mac du VNC c6 xu hudng giai phong nhanh hon & cac
thoi di€ém dau, muc chénh I¢ch khong 1om.

Trong moi truong pH 4.5 va pH 6.8, su khac biét gitta VNC va vién d6i chiéu thé hién rd hon, dic
biét tai cac thoi diém dau, cho thay CT10 c6 xu hudng cai thién toc do hoa tan trong cac moi truong
dém trung gian. Tuy nhién, cac gia tri f> 1an lugt 1a 61.09 va 62.98, déu 16n hon 50, nén van dat ti€u
chi trong dong ho so hoa tan theo quy dinh.

Bén canh do, cac gia tri RSD (%) & tt ca cac thoi diém déu thap, cho thiy két qua thir hoa tan c6 do
lap lai tot va d§ dong déu gitra cac don vi vién chap nhan duogc. Viéc st dung cac chat gay tham la
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mat trong nhimg phuong phép don gian 1am ting d¢ tan va tbc d6 hoa tan cta cic hoat chat thudc
nhom II trong hé théng BCS. Ddi véi vién nang celecoxib, viée st dung chat gay thim 1a natri lauryl
sulfat dudi 5% 1a ty 1é thuong ap dung chung cho cac thudc dang ran cho thay c6 tac dung lam ting
d% hoa tan tot. Tween 80 c6 tri sé HLB 1a 15 thép hon so v&i natri lauryl sulfat c6 tri s6 HLB 1a 40
do do két qua lam tang d¢ tan cling kém hon. Mat khac natri lauryl sulfat 1a chét hoat dong bé mat
anion twong thich tot hon véi celecoxib c6 tinh acid. Piéu chua giai thich duoc 1a khi sir dung natri
lauryl sulfat 1am chét gay tham, mot s6 thoi diém 1dy mau thir c6 d6 hoa tan cia hoat chat giam, diéu
nay c6 thé do natri lauryl sulfat cling c6 kha ning 1am tan cac thanh phan khac, do d6 d6 nhét cua
mai trudng ting 1am cho do giai phong hoat chat giam. Can c6 nghién ciru thém vé diém nay.

Mot sd thoi diém ghi nhap giéNtri % GPHC 16n hon 100%, c6 thé do sai sb chép n}lan duoc cua phép
dinh lugng va qua trinh lay mau - pha loang; hién tuong nay khong anh hudng dén xu huéng chung
cua ho so hoa tan.

Két qua nghién ciru cho thdy cong thirc VNC di bao ché duoc vién nang ctng celecoxib c6 kha nang
giai phong hoat chat tdt trong cac moi trudng khao sat. So voi thude déi chiéu Celebrex, cong thirc
VNC c6 xu hudng cai thi€n do hoa tan, dac biét tai cac thoi diém dau & hau hét cac moi truong thi
nghiém, thé hién qua ty 18 giai phong hoat chit trung binh cao hon. Pong thoi, cac gia tri hé sb twong
dong f> trong cac mai truong pH 12, pH 1.2, pH 4.5 va pH 6.8 déu 16n hon 50, chimg t6 ho so hoa
tan ctia VNC tuong dong véi thude dbi chiéu Celebrex theo tiéu chi danh gia in vitro.

Nhu véy, cong thirc VNC da dap (mg muc tiéu dé tai, cu thé 1a bao ché dugc vién nang cimg celecoxib
cO do hoa tan duogc cai thién nhung van dam bao tinh tuong dong voi thude doi chicu, tao co sé cho
cac nghién cuu tiép theo ve toi uu hoa cong thue, do on dinh va dinh hudng phat trién san pham.

5. KET LUAN

D3 Iya chon duoc ta duoc va chat gay thim duoc phu hop dé x@y dyng cong thirc diéu ché vién nang
ctng celecoxib voi phuong phap tao hat bang xat hat wot. Kiém nghiém thanh pham dat yéu cau vé
tiéu chuan ky thuat dbi v6i vién nang cimg voi do hoa tan ¢ thoi diém 45 phut moi trudong pH 12 1a
96.26%. Panh gia twong dwong sinh hoc bang thir nghiém d6 hoa tan so voi vién ddi chiéu ¢ cac moi
truong voi pH 12; 1.2; 4.5 va 6.8 voi gia tri f> 1an luot 1a 75.66; 77.21; 61.09 va 62.98 dat yéu cau vé
tuong duong sinh hoc invitro véi thude ddi chiéu.
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