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TOM TAT

Dt vin dé: L tinh kém va sie da hinh cia thuoc khang retrovirus Zidovudine (ZDV) dung tri
HIV tgo tré nggi trong sdn Xudt com dong nang. Muc tiéu nghién cizu: Xay dung cong thirc vién nang
ZDV 250 mg bang phicong phdp xdt hat wét va danh gid chat hrong, do 6n dinh trong 10 tuan va theo
ddi kha nang thay doi dang thi hinh ciia hoat chat. Péi twong va phwong phdp nghién civu: Td diroc
don (lactose, tinh bét bép, tinh bét mi), td diroc dinh (PVP K30 10% kl/tt trong midrc) va té duge tron
chay Tale duwoc khao sat. Com dong nang duroc san Xudat bang phuwong phdp xat hat wét. San pham diroc
ddanh gid cdc chi tiéu chat lwong (heu tinh, ti trong, thé tich déng nang, dé dong déu khéi leong, dinh
liwong va do hoa tan). PG on dinh trong diéu kién khdo sét (10 tuan, 30°C, 80% RH) qua thiz nghiém dg
hoa tan va nhiéu xq tia X (XRD). Két qud: Nguyén ligu ZDV ¢6 heu tinh rdt kém. Cong thirc xat hat wot
phil hop dé dong nang la: ZDV 250 mg, Lactose monohydrate 100 mg, PVP K30 5,0 mg dung dich 10%
trong nuéc cat va Talc 3,5 mg. Com thanh pham cé heu tinh tot, vién nang dat chi tiéu chdt lheong Duroc
dién. Sau 10 tuan bao quan, khd ndng hoa tan va két qua nhiéu xg tia X khdng cho thdy cé thay doi ding
ké. Két lu@n: Quy trinh va cong thic xat hat wét da duoc xay dung dé bao ché vién nang ZDV 250 mg.
Chuea ghi nhdn thay doi dang ké dg hda tan va trang thai ran trong thoi gian khdo sét.

Tar khoa: Zidovudine, vién nang, xat har wot.

ABSTRACT

FORMULATION AND EVALUATION OF ZIDOVUDINE 250 MG
CAPSULES USING WET GRANULATION

Ha Tuan Kiet, Huynh Truc Thanh Ngoc, Nguyen Trung Truong Khanh®
School of Pharmacy, University of Medicine and Pharmacy at Ho Chi Minh City

Background: Zidovudine (ZDV), an antiretroviral drug for HIV, exhibits poor flowability and
potential polymorphism, hindering the manufacture of granules for encapsulation. Objectives: To
develop 250 mg ZDV capsules using wet granulation and to evaluate product quality, stability over 10
weeks under the studied storage condition, and possible solid-state changes of the active ingredient.
Materials and methods: Fillers (lactose, corn starch, wheat starch), binder (10% w/v aqueous PVP
K30) and the glidant talc were screened. Granules were prepared by wet granulation. Evaluation
criteria included flowability, density, volume of encapsulation, mass uniformity, assay and drug release.
Stability under the studied condition (10 weeks at 30°C/80% RH) was assessed using dissolution testing
and X-ray powder diffraction (XRD). Results: ZDV material exhibited very poor flowability. The
formulation capable of encapsulation comprised ZDV 250 mg, lactose monohydrate 100 mg, PVP K30
5,0 mg (10% aqueous solution), and talc 3,5 mg per capsule. Granules exhibited good flowability,
capsules met all pharmacopoeial specifications. After 10 weeks of storage, drug release and XRD
profiles showed no meaningful change. Conclusions: A wet granulation process and formulation were
established for ZDV 250 mg capsules. No meaningful changes in dissolution performance or solid-state
characteristics were observed over the study period under the studied storage condition.

Keywords: Zidovudine, capsule, wet granulation.
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I. PAT VAN BPE

Zidovudine (ZDV, azidothymidine) la din xuit téng hop cua thymidine, mot
nucleosid tu nhién. ZDV uc ché enzym sao chép nguoc (reverse transcriptase), lam gian
doan phién ma ngugc va giam qua trinh nhan ban cua virus trong té bao. Day la thubc khang
HIV dau tién duoc FDA phé duyét: nguoi 16n (1987), tré em (1990) va phu nit mang thai
(1994), dac biét trong du phong lay truyén me - con [1].

ZDV la bot két tinh mau trang nhat, nhiét d6 nong chay nam trong khoang 106 -112
°C. Ban dy thao tiéu chuan chit luong cia WHO (2024) ghi nhan ZDV héau 4m va c6 hién
tuong da hinh [2]. Hién twong da hinh c6 thé 1am thay doi dang ké d6 tan va téc d6 hoa tan,
anh huong dén hiéu qua cua san pham va can duoc xem xét trong nghién ctru phat trién.

Nhiéu dugc chat nhu ZDV c6 dic tinh co hoc bat lgi nhu luu tinh kém, kho nén, ti
trong thap, gay kho khian khi san xuat vién nang/vién nén. Xat hat uét 1a giai phap kinh dién
gilp cai thién luu tinh, ting ti trong va dam bao d6 dong déu khi phan liéu [3]. Trén co s&
d6, nghién ctru nay duoc tién hanh nham: xay dyung cong thirc vién nang ZDV 250 mg bang
phuong phap xat hat u6t va khao sat d6 on dinh ciia cong thuc lra chon trong diéu kién khao
st (10 tuin, 30°C/80% RH).

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru
ZDV (Korea United Pharma INTL. INC), Lactose monohydrate (Pharmatose 200M,

tang bai IMCG Vietnam), Lactose phun say (Lactose SD, DFE-Duc), Polyvinyl pyrrolidone
K30 (PVP K30), Talc. C4c hoa chat khac theo chuan phan tich hoic dugc dung.
2.2. Phuwong phap nghién ciru

2.2.1. Khao séat tién bao ché

Sy da hinh va tinh hau 4m: ZDV duogc bao quan & 30 °C trong ba méi trudng c6 do
am tuong ddi (RH) khac nhau: 10%, 50% va 80%, tao ra boi cac dung dich mudi bdo hoa
trong budng kin (KOH cho 10% RH, K-COs cho 50% RH, KCI cho 80% RH). Mau duoc
ldy sau 1, 2, 4 va 10 tuan bao quan dé danh gia do hoa tan (n = 6) va XRD (chi mau tuan
thr 10). XRD duogc do trén may Bruker D2 Phaser (Billerica, MA, USA); 20 5-60°, budc
nhdy 0,05°, thoi gian mdi budc 1 gidy. Luu tinh: ZDV nguyén liéu va cac hdn hop véi ta
dugc tron chay dugc khao sat chi s6 nén (Cl), ti sé Hausner (HR) va goc nghi [4].

2.2.2. Khao sat cong thirc xat hat wét com déng nang ZDV 250 mg

Quy trinh so bd: tron kho duoc chit va ta duoc don, thém dan dung dich ta dugc
dinh PVP K30 10% (kl/tt) trong nudc dé tao khbi am, xat hat qua ray 1,4 mm, sdy cém dén
d6 am < 2%, sira hat kho qua ray 1,0 mm, tron véi ta dugc tron chay va cudi cung 1a dong
nang vao vé nang cing ¢& sb 0 [5]. Mdi Ian bao ché véi ¢ mau 300 vién nang. Cac thang
s6 danh gia com gom luu tinh (CI, HR, gbc nghi), ti trong biéu kién va thé tich dong nang.
Cong thirc nén cho cém déng nang cho mdi vién bao gém ZDV 250 mg, ta dugc don X mg,
PVP K30 (10% kl/tt trong nuéc) Y mg, Talc Z mg.

2.2.3. Panh gia chit hrgng san pham

- Pinh tinh

Dung dich chuan: can chinh xac khoang 10 mg ZDV chuan, hoa tan véi nudc cat
vao binh dinh mirc (BBM) 100 mL. Pha lo&ng 10 lan. Dung dich tht: can 20 vién, nghién
min. Can luong cém twong dwong 10 mg ZDV phan tan voi nudc cat vao BBM 100 mL.
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Loc qua mang 0,45 um. Pha lodng 10 lan. Ghi nhan phé UV-Vis va xac dinh Amax= 267 nm
khép véi dung dich chuan.

- P dong déu khéi lweng: Thir trén 20 vién theo Duoc dién Viét Nam V.

- Pinh hrgng: Xac dinh ham lugng ZDV bing do quang UV-Vis tai bugc séng 267
nm (n=3). Phuong phép dd duoc tham dinh cho d6 tuyén tinh, d6 dung va do lap lai [6].

- P§ hoa tan: Thir nghiém trén méay hoa tan canh khudy trong 900 mL nudc cat, toc
d6 50 vong/phut, 45 phat (n=6).

- Khao sat d9 6n dinh trong 10 tuan, 30°C, 80% RH: Vién nang cong thic téi uu
duoc bao quan ¢ 30 + 2 °C, RH 80%. Mau duoc lay sau 1, 2, 4 va 10 tuan bao quan dé danh
gi4a d6 hoa tan (n=6) va XRD (chi mau tuan tht 10) [7].

I11. KET QUA NGHIEN CUU

3.1. Khao séat tién bao ché
3.1.1. Bic tinh dang rin caa nguyén liéu Zidovudine ¢ cac mdi trweong RH
Bang 1. Két qua do do am mau ZDV (n=3)
Mﬁg Ban dau RH 10% RH 50% RH 80%
b6 am (%) 0,74 +£0,12 0,61+0,17 0,95+ 0,08 1,25+£0,21

Nhan xét: Mau ZDV ban dau va sau bao quan trong moi trudng RH 10% khong c6
su khac biét. M6i truong RH 50% va 80%, ham am cua ZDV tang 1én so vdi mau ban dau.
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Biéu d6 1. P9 hoa tan cia ZDV trong cac méi trudng RH 10%, 50% va 80% (n=3).
Nhan xét: ZDV ban dau va sau khi bao quan trong RH 10%, 50% va 80% & 1, 2, 4 va
10 tuan c6 d6 hoa tan gan nhu khong thay d6i. Trong diéu kién khao sat (10%, 50% va 80%
RH) va thoi gian theo ddi, khdng ghi nhan khéc biét dang ké vé do hoa tan giira cac mau.
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Biéu d6 2. Két qua XRD cta mau ZDV sau bao quan.

Nhan xét: Vi tri cac dinh 26 khong thy su thay doi, dang thi hinh cua ZDV van
dugc gilt nguyén sau 10 tuan bao quan ¢ cac dieu kién RH khac nhau. Hinh thai cua cac
dinh hoi bé ra, nhung su thay doi nay khong anh huong dén d6 hoa tan cua ZDV.

3.1.2. Luu tinh ciia Zidovudine nguyén lidu va hén hop véi cac ta duge tron chay
Bang 2. Két qua luu tinh cua cac hdn hop ZDV va ta dugc (n=3)

1 -“U‘ “‘ J i

Mau thir Cl (%) HR G6c nghi (°)

ZDV 52,56 +0,58 | 2,11 +0,03

ZDV:Talc, 1:99 (kl/kl) 49,67+0,56 | 1,99+0,02

ZDV:Magnesi stearate, 1:99 (kI/kl) 50,82+0,45 |2,02+0,03 Khong do duoc vi
ZDV:Aerosil, 1:99 (kl/kl) 50,22+ 0,37 | 2,01 +£0,02 mau khéng chay
ZDV:Lactose SD, 2:1 (kl/kl) 49,29+0,58 | 1,96+0,01

ZDV:Lactose SD, 4:1 (kl/kl) 44,17 +0,72 | 1,79+0,02

Nhan xét: ZDV c¢6 luu tinh rat kém, khdng thé déng nang tryc tiép. Hon hop ZDV
V6i cae ta duge tron chay (Talc, Magie stearate, Aerosil) hoac ta dugc don c6 do tron chay
cao (Lactose phun say) hoan toan khong gitp nguyén liéu chay dugc [8], [9]. Do do, phuong
phap dong nang truc tiép khéng kha thi, can tién hanh xat hat w6t cho ZDV dé dong nang.
3.2. Khao sat cong thirc xat hat wét com déng nang ZDV 250 mg

3.2.1. Ta duwgc don

Céc cong thuc khao sat gom ZDV 250 mg, PVP K30 5 mg va Talc 3,5 mg mdi vién.
Lugng ta dugc don nhu sau: 50 mg (F1), 100 mg (F2) va 150 mg (F3) voi Lactose
monohydrate; 50 mg (F4), 100 mg (F5) va 150 mg (6) véi tinh bot bap; 50 mg (F7), 100 mg
(F8) va 150 mg (F9) vai tinh bot mi.
Bang 3. Két qua khao st lya chon ti 18 ta dugc don (n=3)

Con Ti trong biéu ) . .on | Thé tich com cho 1
thﬁ:éJ kién (gg/mL) Cl (%) HR Goc nghi (°) vién nang
F1 0,49 +£0,01 10,61+056 | 1,12+0,01 27,30+0,51 | 0,63+0,02
F2 0,53+0,01 9,73 +0,58 1,11+ 0,01 25,80+0,20 | 0,68+0,01
F3 0,57 +0,02 9,96 + 0,30 1,11 +£0,01 26,23+0,25 | 0,72+0,02
F4 0,49+ 0,01 11,57+0,70 |1,13+0,02 27,98+0,45 | 0,62+0,01
F5 0,51+£0,01 10,68+ 0,51 |1,12+0,01 27,33+0,51 | 0,69+0,02
F6 0,57 +£0,02 11,79+053 | 1,13+0,01 28,46 +0,56 | 0,72+0,03
F7 0,50+0,01 11,63+0,90 |1,13+0,01 28,47 +0,67 | 0,62+0,01
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Cong | Titrong biéu 0 ] . oy | Thé tich com cho 1
thirc kién (g/mL) Cl (%) HR Goc nghi (%) vién nang

F8 0,52 £ 0,02 10,40+£0,79 | 1,12+0,02 27,09+0,28 | 0,69+0,02

F9 0,56 + 0,02 11,27+0,32 | 1,13+0,01 26,99+051 | 0,72+0,02

Nhan xét: Com tir cong thirc F2 ¢6 luu tinh tét nhat véi thé tich dong nang nhé nhit,
phl hop dé dong ¢& nang s6 0 (V = 0,67 mL), do d6 da duoc lva chon.

3.2.2. Ta dwgc dinh

Céc cdng thirc khao sat gdm ZDV 250 mg, Lactose monohydrate 100 mg, Talc 3,5
mg mdi vién. Luong PVP K30 thay di nhu sau: 5 mg (F2), 2,5 mg (F10) va 7,5 mg (F11).
Bang 4. Két qua khao sét lra chon ti 18 ta duoc dinh (n=3)

con Ti trong biéu ] s o Thé tich cém cho
thl’r(? kién (gg/mL) Cl (%) HR Goc nghi (%) 1 vién nang
F2 0,53+£0,01 9,73 + 0,58 1,11+ 0,01 25,80 £ 0,20 0,68 + 0,01

F10 0,49+0,01 12,40+0,38 | 1,14 +0,01 28,61 + 0,55 0,72 +0,02

F11 0,52 +0,01 9,56 + 0,61 1,11 +£0,01 25,41 + 0,25 0,69+0,01

Nhan xét: Com tir F2 va F11 ¢6 céc chi s6 luu tinh khong khac nhau va tét hon F10
di ca ba cong thirc déu tao cém thanh cong. Do dé, cong thire F2 dugc chon vi sir dung
luong ta duoc dinh vira du dé hinh thanh com c6 do tron chay phi hop.

3.2.3. Ta dwge tron chay

Céc cong thuc khao sat gom ZDV 250 mg, Lactose monohydrate 100 mg, PVP K30
5 mg mdi vién. Lugng Talc thay d6i nhu sau: 3,5 mg (F2), 0 mg (F12) va 7 mg (F13).
Bang 5. Két qua khao sat lya chon ti 18 ta dugc tron chay (n=3)

C6n Ti trong biéu , . o | Thé tich com cho 1
thl’xg kién (gg/mL) Cl (%) HR Goc nghi (%) vién nang

F2 0,53+0,01 9,73 +£0,58 1,11+ 0,01 25,80+0,20 | 0,68 +0,01

F12 0,52+0,01 11,30 £ 0,55 1,13+0,01 27,75+0,26 | 0,68 +0,01

F13 0,52 +0,01 9,52 +0,54 1,11 +0,01 25,65+0,25 | 0,70+ 0,02

Nhan xét: F12 ¢ cac thong sb luu tinh kém hon so véi F2 va F13. F2 va F13 sir
dung ta dugc tron chay déu cho cac théng s6 luu tinh tét, nhung F2 dung luong Talc it hon
nén dugc chon. Tir cAc thir nghiém trén, cong thirc F2 cho luu tinh tét, thé tich dong nang
phu hop cho vo nang sé 0 nén duoc lua chon cho céc thir nghiém sau.

3.3. Panh gia chit lwong vién nang Zidovudine 250 mg dwoc san xuat

Tién hanh dong nang ba 16 c6m bén thanh pham cua céng thic F2 bang may dong
nang thu cong va danh gia cac chi tiéu mo ta tai muc 2.2.3.

Bang 6. Két qua danh gia vién nang tir céng thac F2 (n=3)

Chi tiéu Mau 1 Mau 2 Mau 3
DBinh tinh Ding ZDV Ding ZDV Ding ZDV
. 362,4 8.0 mg 359,5 + 9.3 mg 361,1 + 9,5 mg
Do dong deu khoi luong | a2 45, RSD = 2.58% RSD = 2.64%
Do hoa tan (%) 9951 + 0.96 99,61 £ 0.99 99.70 £ 0,58
Dinh luong (%) 99.95 + 0.95 100,52 £ 0,68 98,89 £ 0,02

Nhan xét: Cac két qua do dong déu khoi luong, do hoa tan va dinh luong cuia cac
vién nang duoc bao cheé tir cong thirc F2 cua 3 16 déu twong duong nhau.
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3.4. D) hoa tan va dac tinh dang thu hinh cia ZDV trong vién nang sau bao quan
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Biéu d6 3. P9 hoa tan (n=6) va két qua XRD cua vién nang ZDV sau bao quan.

Nhan xét: O moi thoi diém 1y mau, dic tinh giai phong cia ZDV khéng cho thay
khac biét dang ké. Két qua XRD ctiia mau vién nang so véi nguyén liéu (ZDV va lactose),
cho thdy quy trinh san xuét vién nang bang phuong phap xat hat u6t sir dung ta dugc dinh
PVP 10% kl/tt trong nuéc déu khong ghi nhan xuat hién dinh méi hoac dich chuyén dinh ré
rét cia ZDV trong cém nang ngay sau khi san xuat va sau 10 tuan bao quan. Céac két qua
nay goi y rang quy trinh xat hat w6t s dung ta dugc dinh PVP K30 dung dich 10% Kl/tt
trong nudc khong gay thay doi dang ké vé trang thai ran ciia ZDV ngay sau san Xuat va sau
10 tuan bao quan trong diéu kién khao sat (30 °C, 80% RH).

IV. BAN LUAN

4.1. Panh so b tién bao ché
ZDV ¢6 luu tinh rat kém, khong thé dong nang truc tlep ngay ca khi ph0| véi cac ta
duoc tron chay (talc, Mg stearat, aerosil) hoac lactose phun say ¢ ti 1€ cao. Mau ZDV bao
quan & 50-80% RH gia ting nhe ham am, dinh Bragg trén XRD c6 hién twong rong ra nhe
nhung vi tri dinh khéng thay d6i rd rét. Trong thoi gian nghién ctru va diéu kién khao sét,
khéng ghi nhan dau hiéu chuyén dang tha hinh r rét. Bong thoi, cac bién d6i quan sat duoc
khong kém theo thay ddi dang ké vé do hoa tan cia ZDV trong cac thoi diém theo di.
4.2. Khao sét cong thic xat hat wét cdm déng nang ZDV 250 mg
Cdng thirc ZDV 250 mg, lactose monohydrate 100 mg, PVP K30 5,0 mg (10% kl/tt
trong nudc) va talc 3,5 mg tao cdm co luu tinh tét, phii hop cho dong vao vo nang s6 0.
4.3. Panh gia chat lwong vién nang Zidovudine 250 mg
Céc 16 thir nghiém dat yéu cau dong déu khdi luong, do hoa tan (99-100%, 45 phut)
va ham lugng khi dinh lugng (99-101%) [10]. Cac 16 c6 d6 lap lai t6t. Kha nang hoa tan nhanh
cua san pham cdm phi hop véi tinh tan trong nudc caa ZDV va cac ta duge dugc sir dung.
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4.4. Do hoa tan va dic tinh dang thu hinh ciia ZDV trong vién nang sau bao quan
Sau 1 - 10 tuan & 30 °C/80% RH cho thay d6 hoa tan van dugc duy tri & mac cao

(99% sau 45 phut), két qua XRD khong xué; hién dinh mai, chi c6 hién tugng bé dinh nhe.
Cac ket qua nay goi y tinh on dinh so b ve do hoa tan va giai phong ciing nhu trang thai
ran cua ZDV trong vién nang dudi dieu Kién khao sat.

V. KET LUAN

Quy trinh xét hat u6t dugc xay dung cho ZDV da khic phuc duoc nhuoc diém luu tinh

kém ciia nguyén liéu. Vién nang san xuat ra c6 do hoa tan va giai phéng hoat chat dugc duy tri
trong 10 tuan cing phép do XRD khéng cho thay dau hiéu thay doi trang thai rin dang ké trong
diéu kién khao sat 30°C, 80% RH. Nhu viy, cong thirc ZDV 250 mg, lactose monohydrate 100
mg, PVP K30 5,0 mg (10% kl/tt trong nudc) va talc 3,5 mg phii hop cho bao ché vién nang.
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