TNU Journal of Science and Technology 229(09): 29 - 35

RESEARCH ON THE PREPARATION OF CLARITHROMYCIN 500 MG

FLOATING TABLETS

Huynh Thi My Duyen”, Le Thi Minh Ngoc
Can Tho University of Medicine and Pharmacy

ARTICLE INFO

ABSTRACT

Received: 10/10/2023
Revised: 14/5/2024
Published: 17/5/2024

KEYWORDS

Clarithromycin
Floating tablets
Lag time
Floating time
HPMC K15
HPMC K4M
BCPharsoft

Nowadays, the percentage of stomach ulcers has been increasing in the
world. One of the leading causes of the above disease is Helicobacter pylori
infection, which is a type of bacteria living in the mucosa and submucosa of
the stomach and duodenum. Therefore, to improve treatment effectiveness,
in addition to its potency, the active ingredient must stay in the stomach for
a long time to penetrate deeply into the mucosa. Clarithromycin is included
in H. pylori treatment regimens. However, the disadvantage of
clarithromycin is its low oral bioavailability and short half-life, so it must be
used many times a day, causing adverse effects for the patient. The floating
tablet which is one of the novel dosage forms is currently being researched,
especially with active ingredients acting in the stomach with a short half-life
such as clarithromycin. BCPharsoft software was used to optimize the
floating tablet formula to meet prescribed quality standards. The optimal
formula included clarithromycin (500 mg), HPMC K15M (120.18 mg),
HPMC K4M (12.02 mg), NaHCO3 (100 mg), citric acid (61.7 mg), PVP
K30 (15 mg), magnesium stearate (12.4 mg), Talc (6.2 mg), silicon dioxide
(3.7 mg), and Avicel PH 102 (ad. 1.000 mg). The floating tablet had a lag
time of less than 180 seconds, a floating time of over 12 hours, and met the
dissolution criteria at the times. This result is the premise for further studies
to gradually produce products for the market.

NGHIEN CUU BAO CHE VIEN NEN NOI CLARITHROMYCIN 500 MG
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Ngay nhan bai: 10/10/2023 Ty 18 bénh viém loét da day ngay mot ting cao trén thé gidi, trong d6 c6
Viét Nam. Mot trong nhitng nguyén nhan hang dau gdy ra bénh 1y trén 1a
do bi nhiém Helicobacter pylori, day 1a loai vi khuan sdng & niém mac
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thudc can luu lai da day trong thoi gian 1au dé thdm sdu vao niém mac.
Clarithromycin dugc dua vao cac phat do diéu tri H. pylori, tuy nhién
clarithromycin ¢ thoi gian ban thai ngén nén phai st dung nhleu lan
trong ngay, gy ra nhiing tic dung ngoai ¥ cho bénh nhan. Thudc nbi la
mot trong nhitng dang bao ché mdi, dang dugc quan tdm nghién ctru
nhim ting thoi gian luu thudce tai da day. Str dung phan mém BCPharsoft
dé t6i uu hoa cong thire vién nén ndi dat tiéu chuan chit luvong theo quy
dinh. Céng thirc t6i wu gdm clarithromycin (500 mg), HPMC K15M
(120,18 mg), HPMC K4M (12,02 mg), NaHCO3 (100 mg), acid citric
(61,7 mg), PVP K30 (15 mg), magnesi stearat (12,4 mg), talc (6,2 mg),
silicondioxid (3,7 mg), AV1cel PH 102 vd (1.000 mg) c6 tiém thoi ndi
dudi 180 gidy, thoi gian noi trén 12 gio, dat d0 tan ¢ cac thoi dlem Két
qua nay la tién dé cho cac nghién ciru tiép theo, timg budc san xut san
phém ra thi truong.
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1. Gidi thiéu

Mot s6 nghién ciru cho thay, c6 khoang 70% déan sd nude ta nhidm vi khuan Helicobacter pylori
[1]. Pay 1a mot loai vi khuan séng & niém mac va 16p dudi ni€ém mac da day - ta trang, vi khuan
nay lam thoai hoa lop nhay bao vé niém mac, 1am tén thuong va bién d6i cac té bao niém mac da
day, dan dan din dén mat chirc ning cua céac té bao nay va phat sinh ung thu [2].

Clarithromycin 1a mdt trong nhimg khang sinh duoc wu tién sir dung trong phéc do diéu tri bénh Iy
viém loét da day - t& trang do Helicobacter pylori véi dic tinh bén viing trong méi truong acid [3].
Clarithromycin khi uéng dugc hip thu nhanh qua dudng tiéu hda va sinh kha dung cua clarithromycin
dang nguyén ven chi dat khoang 55%, thoi gian ban thai ctia clarithromycin twong dbi ngan 1a 3-4 va
5-6 gio khi nguoi bénh udng 250 mg clarithromycin, 5-7 gior va 7-9 gio khi ngudi bénh udng liéu 500
mg [4]. Do do, dé c6 duoc hiéu qua tiéu diét Helicobacter pylori t6t thi ngudi bénh phai dung thude
liéu cao va nhiéu lan trong ngay dan dén nguoi bénh s& dé bi anh hudng boi tic dung ngoai ¥ cua
clarithromycin nhu réi loan tiéu héa, rbi loan chtic ning gan than, anh hudng dén thinh giac.

Ngay nay, v6i su phét trién cta nganh dugc di cho ra doi nhiéu dang bao ché méi gitip ting
sinh kha dung cua thudc, trong d6 co dang thude ndi, 1a dang thude co ty trong thép hon dich da
day (=1,004 g/cm®) nén c6 kha nang noi trong da day ma khdng bi tac dong boi téc do 1am rdng da
day trong thoi gian dai. Véi nhiéu vu diém nhu ting cudng tac dung tai chd cuia thudce tai da day,
kéo dai thoi gian luu cua thudc tai da day thich hop cho cac hoat chat diéu tri tai da day va c6 thoi
gian ban thai ngin [5], [6], nhiéu hoat chit di dugc nghién ctru dang bao ché thude ndi nhu
famotidin [7], metformin [8], clarithromycin [9]-[12].

Tuy nhién, cac nghién ctru vé clarithromycin thuc hlen v6i ham lu(mg 250 mg hodc da phan
chua van dung phdn mém dé xac dinh cong thirc t6i wu nhat voi d6 giai phong hoat chat tai cac
thoi diém theo quy dinh cua Duogc dién My [13]. Vi vay, nghién ctru ndy thue hién voi muc tiéu su
dung phan mém t6i wu hoa de xéc dinh duoc cong thirc tdi wru nhat glup sir dung ta dugc phdi hop
mot cach hop 1i nhat, rat ngén thoi gian nghién ciru nhung dam bao vién dat cac chi tiéu ddc trung
ctia vién nén ndi, dic biét dam bao dugc muic dd giai phong hoat chét sau tung khoang thoi gian
theo quy dinh gitp duy tri nong do thudc trong tri lidu.

2. Phuong phap nghién ciru
2.1. Nguyén vit li¢u:

Hoat chat clarithromycin d tinh khiét 99% xuat xtr tir Trung Qudc. Clarithromycin chuan dugc
cung cap tir vién kiém nghiém thudc TP. HCM (ham lugng 98,2% tinh trén nguyén trang). Ta duoc
HPMC K15M, HPMC K4M, Avicel PH 102, silicondioxid (Pai Loan); magnesi stearat, Talc,
natribicarbonat, acid citric (Trung Qudc); cac hoa chét ding trong phan tich dat tiéu chuén chat
lugng theo quy dinh.

2.2. Thiét bi:

May dap vién Rimek 12 chay (An DP9), may quang phd UV-VIS Jasco V-730 (Nhat), may thir
dd cing Pharmatest PTB, may thir 40 mai mon Pharmatest PTF E, may thir d6 hoa tan Pharmatest
PTWS 120D, can dién tir Kern ABS 220-4 (P1rc).

2.3. Téi wu héa cong thive bao ché vién nén noi clarithromycin 500 mg

Du kién cong thirc bao ché dugc trinh bay trong Bang 1, v&i X1, X2 14 hai bién ddc 1ap, trong d6
x1: ham luong acid citric, x2: ham lugng polyme; cac thanh phan con lai ¢ dinh.

Bao ché cac cong thirc trén bang phuong phap dap truc tiép voi quy trinh: (1) Nghién va ray
qua rdy 0,35 mm; (2) tron bot kép ban dau gdm clarithromycin, hdn hgp HPMC, natri bicarbonat,
Avicel; (3) tiép tuc cho magnesi stearat, Talc, silicondioxyd va acid citric vao tron dén khi déng
nhit; (4) kiém nghiém ban thanh pham; (5) dép vién trén may dép vién xoay tron voi chay thudn,
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mit khum rong 8,5 mm va dai 19 mm, d cimg khoang 10 kP, khdi lwong 1.000 mg; (6) kiém tra
cac bién phu thude bao gém y 1, Y,y 34,567 nhu sau:
Bang 1. Ty I¢ phan tram cdc thanh phan cong thire du kién cho 1 vién
Thanh phin (%)/ Cong thirc CTl CT2 CT3 CT4 CT5 CT6 CT7 CT8 CT9

Clarithromycin 50

Hon hop HPMC K15M va4M (10:1) 8 8 8 15 15 15 20 20 20
Acid citric 2 5 7 2 5 7 2 5 7
Natribicarbonat 10

Magie stearat 1,24

Talc 0,62

Silicondioxid 0,37

Avicel 102 vd 100%

Tiém thoi (Y 1): La thoi gian dé vién ndi 1én hoan toan sau khi tiép xiic v6i dung dich acid HCI
c6 pH 1.2, Thr trong coc ¢6 mo v6i khoang 100 mL dung dich. Quan sat ghi nhan thoi gian dé
vién noi 1€n hoan toan [5]. Yéu cau: < 180 gidy.

Thoi gian néi ( y 2): Quan sat trong qué trinh thir d6 hoa tan. Yéu cau: > 12h [5].

9% gidi phong hoat chat (Y 34557): O céc thoi diém 1h, 2h, 4h, 8h, 12h. Thir nghiém duoc tién
hanh bang may thir @6 hoa tan Pharmatest PTWS 120D kiéu canh khuay téc d6 50 vong/phut, sir
dung 1.000 mL dung dich HCI 0.1N; nhiét 6 37 + 0,5°C.

Liy mau & cac thoi diém 1h, 2h, 4h, 8h, 12h. Mbi thoi diém hut chinh xac 10 mL mau thir loc
qua mang loc 0,45 pm. Sau d6 hut chinh xac 1 mL dung dich trén cho vao binh dinh mac 10 mL
(ndng d¢ dung dich khoang 50 ppm), thém 2 mL dung dich Na,CO3 20%, thém 2 mL thudc thir F
(thudc thir F 1a thude thir Folin ciocalteu da dugc pha voi nude cat theo ti 18 1:2), bo sung HCI 0.1
N vira di 10 mL, chuyén qua 6ng nghiém dé trong goi gidy den tranh 4nh sang. Dung mau tring 1a
hén hop gdm 2 mL HC1 0.1 N, 2 mL thude thir F, 2 mL dung dich Na,CO3 20%. Do d¢ hap thu
ctia dung dich bang may quang phd UV-VIS Jasco V-730 & budc song Amax 12 762 nm, tir d6 tinh
% giai phong hoat chét theo thoi gian [14].

Yéu cau: Do hoa tan duge xiy dung dua trén yéu ciu vé thir d6 hoa tan cua vién phong thich
kéo dai theo USP43 véi ¥ 3: < 15%, ¥ 4: 10-30%, ¥ s5: 35-55%, ¥ 6: > 80%, ¥ 7:>90% [13].

T6i wu héa céng thirc vién nén noi: Két qua bién phu thude dung 1am dir liéu dau vao cho phan
mém t&i vu hoa BCPharSoft OPT. Sau d6 thyc hién trén 03 16 (mdi 16 1.000 vién) dé kiém ching
cong thuce tdi wu.

2.4. Kiém nghi¢m mgt sé chi tiéu chit lwong ciia vién nén noi clarithromycin 500 mg

Hinh thite vién: Vién nén hinh thuén, mau tring, déu, thanh vién lanh lan.

Pinh tinh: Mau thtr ¢6 phd UV-VIS va dinh hap thu cuc dai tring khép véi mau chuan.

Pinh lwong: Bang phuong phap quang pho UV-VIS tai budc song 762 nm. Ham lugng vién
phai dat tir 90-110% so voi ham lugng ghi trén nhan.

Pé dong déu khoi luong: Thir theo hudng dan Duoc dién Viét Nam V (DBPVN V) d6i voi thude
vién nén [15]. Yéu cau: 1.000 mg £ 5%.

Do cung: Vién ¢6 d6 cung 10 + 1 kP.

Dé mai mon ciia vién: Can khéi luong 20 vién cho vao may do dé mai mon. Cho may quay voi
tdc do 25 vong/phut trong 4 phut. Yéu cau % do mai mon < 2%, dugc tinh theo cong thiic:

%F = {1-(W/Wo)} x 100 (1)

Trong d6: F: Po mai mon; W: Khéi lugng 20 vién sau khi thir 46 mai mon trong 4 phut; Wo:
Khdi lwgng 20 vién ban dau trude khi thir.

Tiém thoi, thoi gian noi, d hoa tan: Thix nhu trén.
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3. Két qua va ban luin
3.1. Téi wu héa cong thirc bao ché vién nén néi clarithromycin 500 mg
Két qua kiém nghiém cac thong sd ciia cong thirc thiét ké duoc trinh bay & Bang 2.
Bang 2. Két qua kiém nghiém cdc cong thire da thiét ké

Tilg  Tilg  Tibm 001 % % % % %
ThQng acid han h.0'p thoi gian GPHG GPHG GPHG GPHG GPHG
0 citric HPMC (gidy) noi sau 1l sau 2 sau 4 sau 8 sau 12
(gio) gio gio gio gio gio

Ky x: y, Vv, Y, y, y, y, y,

hiéu

}1311:1‘11 <180s >12h  <I5% g%oﬁjo ?;550{;0 >80%  >90%
cTi 2 8 600 162 091 1029 7558 8299 90,89
ct2 5 8 70 132 17 1239 4737 8411  90.36
cTs 7 8 56 13 763 146 4041 9099 9815
cTa 2 15 601 17 051 1733 8028 90,66  94.45
cT5 5 15 62 14 175 2916 6278 7041 9143
cTe 7 15 60 137 4358 8152 6568 10178 10216
cTr 2 20 664 1733 288 142 9113 10332 10337
cTs8 5 20 74 148 1618 375 463 7738 9346
cTo 7 20 67 125 1006 3110 4544 6812 9556

Nhdn xét: Cac dit liéu thu duogc tir 9 cong thirc trén cho thay tat ca cong thirc déu théa méin yéu
caucuabién Y, va Y7 nén Y, va Y7 s€ khong dua vao toi uu hoa, cac bién con lai dugc giilr lai
lam dir liéu dau vao dé téi wu hoa bang phan mém, két qua dugc trinh bay ¢ Hinh 1 va Bang 3.

C

& P x2

Hinh 1. Anh huwong cua cdc bién déc ldp x1, X2 lén cdc bién phu thugc
Yim), Ys@®), Ya©), Ys(D), Ys(B) , ,
Xét cac quy luat nhan qua ctia cac bién doc 1ap ‘lén d0 bién thién cta cac bién phu tbu(f)c cho thay:
- Khi nong d¢ acid citric (x1) tang tir 3-7%, nong d6 hon hop HPMC (x.) tang dan tir 8-20% thi
tieém thoi cua vién (y1) 1a tot nhat (Hinh 1A).
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- Khi néng do acid citric (x1) giam dan tir 3 xuéng 2%, n6ng do h5n hop HPMC (x2) giam dan
tur 20 xudng 8% va nong do acid citric (x1) giam dan tir 7 xuong 2%, nong do hén hgp HPMC (x2)
giam dan tir 12 xubng 8% thi kha ning giai phong hoat chat ciia vién sau mot gio (v2) s& thip hon
15% (Hinh 1B).

- Khi nng d¢ acid citric (x1) giam dan tir 7 xudng 2%, nong d6 hdn hop HPMC (x;) nam trong
khoang tir 12 dén 13% thi kha ning giai phong hoat chat ciia vién sau hai gio (y2) s& nam trong
khoang 10-30% (Hinh 1C).

- Khi ndng d6 acid citric (x1) nam trong khoang tir 3 dén 4,5%, ndng d6 hdn hop HPMC (x2)
nam trong khoang tur 18 dén 20% va ndng d6 acid citric (x1) nam trong khoang tir 5 dén 7%, nong
d6 hdn hop HPMC (x2) nam trong khoang tir 8 dén 13% thi kha nang giai phong hoat chét cua vién
sau bon gi0 (y2) s€ ndm trong khoang 35-55% (Hinh 1D).

- Khi ndng d9 acid citric (x1) ndm trong khoang tir 2 dén 5% va 6-7%, ndng @6 hdn hop HPMC
(X2) giam dan tir 16 dén 8% thi kha nang giai phong hoat chat ciia vién sau tam gid (y2) s& trén 80%
(Hinh 1E).

Diéu kién téi uu hoa:

Rang budc (d6i voi bién Xi): khong co.

Ham muc tiéu (d6i voi bién Yi): Y1: <180 phat (ham Down); Y3 < 15% (ham Down), Ya: 10-
30% (Flat tent), Ys: 35-55% (Flat tent); Ys: > 80% (ham Up).

Phan mém BC PharSoft OPT cho cong thirc du doan nhu sau: x1: 6,17%; Xo: 12,32%; thong sb
tinh chat du doan trinh bay ¢ Bang 3.

Bang 3. Két qua thuc nghiém 03 16 va két qua dw dodn

Thyc nghiém Trung binh

Tinh chat o1 162 163 0316 Dy doén
Y. qity) 63,07 61,98 62,32 62,46 62,16
Y 5 (%) 15,03 15,28 14,85 15,05 14,91
Y . (%) 28,97 29,46 30,53 29,65 29,62
Y o (%) 50,48 49,94 50,43 50,28 50,21
Y o (%) 92,32 91,08 93,06 92,45 92,59

Nhgn xét: So sanh tinh chat 3 16 thyc nghiém va gid tri du doan bang ANOVA 2 yéu t6 khong
1ap, cho ket qua F = 1,16 < Ferit = 3,49 nén chap nhan Ho, ket qud thue nghiém thu dugc phu hop
voi ket qua du doan bang phan mém BCPharSoft OPT.

Hinh 2. Qud trinh tiém thoi néi ciia vién (A: vién vira cho vdo céc, B: vién néi, C: vién noi lén hoan toan)
F.2. Riém nghiém mor sO chil tiéu chidt liupng cia thdn/ plim vién nen noi clarihiromycin 300 mg

Két qua kiém tra chat lugng ctia thanh pham vién nén ndi clarithromycin 500 mg dugc trinh
bay ¢ Bang 4.
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Bang 4. Két qua déanh gid chat lwong 03 16 thanh pham vién nén néi

Y en , P Ket qua
Chi tiéu Mirc chat lwgng 161 Lo2 163
Vién nén hinh thuén,
Hinh thirc vién mau tréng, déu, thanh Pat Pat Pat
vién lanh lan
Mau thir ¢6 phd UV-
. , Vis va dinh hap thu , , ,
Dinh tinh cuc dai trung V%I mau Dung Dung Dung
chuan
Ham lugng
clarithromycin phai dat Pat Pat Pat
Dinh lung tr90,0-110,0% so v6i 155 o5 (100,9%) (101,7%)
ham lugng ghi trén
nhén
P dong déu khdi 1.000 mg * 5% Dat Dat Dat
lugng (996,8 mg) (1002,2 mg) (999,8 mg)
D§ cing trung binh 10+ 1kP Pat (10,3kP) Pat(9,98kP)  DPat (10,11 kP)
Po mai mon <2% Pat (0,1%) DPat (0%) Dat (0%)
Tiém thoi (gidy) < 180 giay 63,07 61,98 62,32
Thoi gian noi (gid) > 12h 14,22 13,99 14,01
Do hoa tan tai 1h <15% 15,03 15,28 14,85
Do hoa tan tai 2h 10%-30% 28,97 29,46 30,53
Do hoa tan tai 4h 35%-55% 50,48 49,94 50,43
Do hoa tan tai 8h > 80% 92,32 91,98 93,06
Do hoa tan tai 12h >90% 96,12 95,94 96,23

Nhn xét: Cac 16 thudc déu dat cac yéu cau chat luong ciia mot vién nén noi.

Vién nén ndi dugce bao ché theo co ché sui bot khi vi phuong phap nay don gian, dé thyc hién,
ddng thoi cling giup vién d& dat yéu ciu chét luong ciia thude ndi. Hai thanh phan quan trong nhat
trong cong thirc vién d6 chinh la ta dugc tao khi va ta dugc tao khung bét gilr khi.

Hon hop HPMC K15M va HPMC K4M véi ti 1€ 10:1 dugc sir dung lam ta duoc tao khung vi
HPMC K15M la ta dugc polymer than nudc c6 dd nhét cao hon gitip duy tri khung bén viing,
HPMC K4M c6 d6 nhét thap hon dé gitip hoat chét d& giai phong & giai doan dau. Xét vé thanh
phan cong thirc va cach thirc bao ché cho thiy ngoai vai tro bat giir khi thi polyme con déng vai
tro kéo dai thoi gian giai phong hoat cht twong tu nhu vién tac dung kéo dai theo co ché khung
matrix. Do d6, nghién ctru dya vao chuyén ludn vién nén clarithromycin tac dung kéo dai trong
USP 43 [13] dé xay dung tiéu chudn giai phong hoat chat nham dam bao nong d6 thudc dat yéu
ciu tri lidu, dong thoi giam sy ban thai cta hoat chét khi giai phong hoat chat 6 at sau khi udng.

C6 nhiéu loai ta duoc tao khi c6 thé st dung, theo Raju D.B va cong su (2010) khi nghién ciru
vién ndi metformin HCI di khao sét sy anh hudng cia bon loai ta dugc tao khi CaCOs Na,COs,
K»COs, NaHCO3 ¢ cing ndng do. Két qua sau khao sat nhan thay NaHCO3 1a ta duoc tao khi cho
vién c6 kha nang ndi tot nhat vai tiém thoi ni 1a 3 pht [8]. Do do6, nghién ciru chon NaHCO3 lam
ta duoc tao khi, dong thai khao sat lwong acid citric phdi hop vao sao cho dam bao lugng khi tao
ra du dé vién ¢ tiém thoi ngén nhung phai duy tri dwoc thoi gian ndi > 12 gio. Thuc nghiém khao
sét cho thay véi cling mot lugng HPMC phoi hop véi lugng it acid citric tiém thoi kéo dai c6 truong
hop 1én dén mét gid, khi dung acid citric ting 1én thi vién ndi nhanh chéng. Két qua tuong ty cling
dugc tim thay trong nghién ctru ciia Jaimini M va cong su (2007) khi bao ché vién nén néi famotidin
[7], tuy nhién néu ding qua nhiéu acid citric thi khung matrix khong ben vién dé bj ra.

Céc thong sb t6i wu va két qua dy doan dugc thyc hién boi phan mém BCPharSoft OPT, cho
cac két qua R? luyén va R? thir déu 16n hon 0,9 nén mé hinh du doan dwoc xdy dung tir phan mém
BCPharSoft OPT 1a rat tot. M hinh nay c6 thé dugc sir dung 1am co so dé khao sat lién quan nhan
qua, t61 uu hoa va du doan cac bién phu thude.
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Két qua khao sat 09 cong thirc dugc dua vao phan mém téi wu, qua thuc nghiém kiém chung
03 16 cho két qua dy doan va thyuc nghiém cac giatri Y1 Vs Y4 Ys Y e khac biét khong co y
nghia, cong thic téi wu cua vién co ¥ nghia quan trong trong viéc xac 1ap mdi tuong quan gitra
cong thirc bao ché va chat lugng san pham, giup ngudi nghién ciru sir dung ta duoc tdi wu nhat
trong cong thiic bao ché.

4. Két luan

Nghién ciru da xac dinh duoc cong thirc vién nén nodi toi wu gom clarithromycin (500 mg),
HPMC K15M (120,18 mg), HPMC K4M (12,02 mg), NaHCO3 (100 mg), acid citric (61,7 mg),
PVP K30 (15 mg), magnesi stearat (12,4 mg), Talc (6,2 mg), silicondioxid (3,7 mg), Avicel PH
102 vd (1.000 mg). Vién dat chi tiéu quy dinh chung cua vién nén va cac chi tiéu déc trung cua
vién nén noi.

Loi cam on

Xin chan thanh goi 1o cam on quy dong nghiép, céc ban hoc vién thuc hién dé tai nghién cuu
khO&NhQC tai Bo mon Bao ché - Cong nghiép dugc, Khoa Dugc, Truong Pai hoc Y Dugc Can Tho
da ho trg nhdm tac gia thuc hién nghién cau.
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