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Tom tat

Mot quy trinh phan tich dinh tinh, dinh lwong Hydroxycarbamid trong vién nang
cung (co cac ta dwoc: Kollidon K90, Natri croscarmellose, Cellulose vi tinh thé (PHI102),
Colloidal silicon dioxyd, Magnesi stearat, Ethanol 96 %, Nudc tinh khiét) bang phirong
phap sdc ky long hiéu ning cao (HPLC) dd dwoc thiét ldp.

Xir Iy mau bang cdch hoa tan hoat chdt trong miede cdt roi loc qua mang loc 0,45um.
Piéu kién sdac ky bao gom: Cét Phenomenex C18,5 um (250 mm x 4,6 mm); Pha ddng:
Nuée cat da loc qua mang 0,45 um, T oc do dong: 0,5 ml/ phut; Detector: PDA dat o budc
séng 214 nm; Thé tich tiém mau: 20 ul.

Két qua tham dinh phwong phdp cho thdy, phiwong phdp c6 do ddc hiéu cao, khodng
tuyén tinh tir 0,4 mg/ml dén 1,4 mg/ml véi hé sé tiwong quan R> = 0,9992, ¢6 do diing cao
(tir 98,3 - 100,1%), dé lap lai tot véi cac gid tri RSD (%) nhé (0,4% dén 0,8%), khodng xdc
dinh ciia phwong phdp la tir 0,8 mg/ml dén 1,2 mg/ml.

Tie khoa: Vién nang, dinh lwong Hydroxycarbamide trong vién nang, dinh luong
Hydroxycarbamid, Hydroxycarbamid - HPLC.
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Abstract

This study presents a developed procedure for the qualitative and quantitative
analysis of Hydroxycarbamide in hard capsules, which contain various excipients
including Kollidon K90, Croscarmellose Sodium, Microcrystalline Cellulose (PHI102),
Colloidal silicon dioxide, Magnesium stearate, Ethanol 96%, and Purified water. The
analysis was performed using the High Performance Liquid Chromatography (HPLC)
method. The test sample was prepared by dissolving the active ingredient in distilled
water and subsequently filtered through a 0.45um membrane filter. The HPLC conditions
involved the use of a Phenomenex C18 column with 5 um particle size (250 mm x 4.6
mm), employing distilled water filtered through a 0.45 um membrane as the mobile
phase. The flow rate was set at 0.5 ml/min, and detection was carried out using a PDA
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detector at a wavelength of 214 nm. The sample injection volume was 20 ul.

The results of method validation demonstrated the method's high specificity, with a
linear range of 0.4 mg/ml to 1.4 mg/ml and a correlation coefficient (R"2) of 0.9992.
The method exhibited high accuracy, with values ranging from 98.3% to 100.1%, and
good repeatability, with low relative standard deviation (RSD) values ranging from
0.4% to 0.8%. The method's determination range was found to be between 0.8 mg/ml
and 1.2 mg/ml.

Keywords: Hard capsules, Qualitative and quantitative analysis of Hydroxycarbamide,

Hydroxycarbamide - HPLC.

1. Pit van dé

Hydroxycarbamid (CH,N,O,) hay con dugc goi 1a hydroxyurea [1-2], 1a mot dan
chat cta uré dau tién duogc st dung trén 1am sang lam thudc chita ung thu (Hinh 1).

O
HzN/U\H,OH

2 »

Hinh 1. Cong thirc cu tao ciia Hydroxycarbamide [1-2]

Hydroxycarbamide trc ché tong hop
DNA, nhung khéng anh huong dén su
tong hop RNA va protein. Co ché chu yéu
14 hydroxycarbamid trc ché sy két hop ctia
thymidin vao DNA. Ngoaira, thudc con tryc
tiép gy hu hai DNA. Hydroxycarbamide
phé huy gbc tu do tyrosyl.

Tac dung doc cho t& bao cua
Hydroxycarbamid chi gioi han ¢ cdc mo
c6 tdc do tang sinh cao va cé tac dung
16 rét nhat ¢ nhiing té bao dang tong hop
manh DNA.

Hydroxycarbamid c¢6 thé kich
thich san xuit va lam ting ndng do
hemoglobin bao thai (Hb F), va nhu vay,
c6 tiém ning lam giam hong cau hinh
ludi liem.

Hydroxycarbamid con dugc dung

hd tro diéu trj bénh tang héng cu vo
can, két hop véi trich 1dy mau tinh mach
gian doan, do thude co tac dung trc ché
tuy xuong, lam giam san xut thira tiéu
cau va hong cau. Khi nging thudc, bénh
lai tré lai; va dung lau dai, c6 nguy co
gay ung thu. Hydroxycarbamid ciing c6
tac dung chong virus.

Theo “Dugc thi Quéc gia Viét Nam
- 2000” [2], Hydroxycarbamid dugc
chi dinh trong cac dang ung thu nhu
bénh bach ciu hat man dong tuy khang
thudc, ung thu biéu mé vay (dang biéu
bi) vang dau va cd (phdi hop véi xa tri),
bénh bach ciu min dong tiy khong thé
ghép tuy tu than.

Hydroxycarbamid c6 dgc tinh cao,
chi sd diéu tri thip, néu khong co tai
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bién thi khong co dap tmg diéu tri. Ding
lidu 40 mg/kg mdi ngay, 2/3 bénh nhan
c6 tai bién doc; néu lidu gép doi, 100%
c6 tai bién. Can théng bao cho bénh
nhan vé cac doc tinh c6 thé xay ra. Can
phai c6 thay thudc chuyén khoa c6 kinh
nghiém st dung hoa tri liéu ung thu chi
dinh diéu tri va theo ddi trong sudt qua
trinh diéu tri.

Trén thi truong c6 nhiéu dang thudce
chua Hydroxycarbamid (Vién nén 1000
mg. Nang 200 mg, 300 mg, 400 mg, 500
mg). Dé tiéu chuan hoa va kiém tra chat
luong cac dang bao ché néu trén, cac
phuong phap phan tich can duoc thiét
lap va ap dung nham kiém tra sy c6 mat
va ham lugng cua Hydroxycarbamid.
Sau khi tham khao cac tai li€u (céc
dugc dién: Viét Nam, Anh - BP, My -
USP,v.v.), ching t6i xin giéi thigu két
qua nghién ctru xay dung phuong phap
dinh tinh, dinh lvong Hydroxycarbamid
trong vién nang cung CONDOVA (san
Xuit ¢ trong nudc) bang phuong phap
sic ky long hiéu ning cao (HPLC).

2. Nguyén liéu va phuong phap nghién ciu
2.1. Hod chit va chit chuin

Loai tinh khiét dung cho phép do
HPLC.

- Chéat dbi chiéu: Hydroxycarbamid,
ham luong: 100 %; 16 san xuat: NG-
16875; Nha san xuat: Chem service, Inc.

- Dung méi, hoa chat: Methanol tinh
khiét HPLC (Merck, Dirc); Acetonitril
(ACN) tinh khiét HPLC (Merck).

2.2. Doi twong nghién ciru
Céc mau: Mau thir: Vién nang cing

CONDOVA (do cong ty san xuit cung
cp gdm cac thanh phan: Hydroxyure
(Hydroxycarbamid); Kollidon K90;
Natri croscarmellose; Cellulose vi
tinh thé (PH102); Colloidal silicon
dioxyd; Magnesi stearat; Ethanol 96%;
Nudc tinh khiét). Mdu Placebo: Co
cong thuc thanh phan, bao ché gidng
mau thir nhung khong cé hoat chat
Hydroxycarbamid). Mdu tir tao: Thém
chat chuan Hydroxycarbamid vao mau
placebo, sir dung trong phan tham dinh
do dung ctua phuong phap.

2.3. Trang thiét bi, dung cu

Céc thiét bi, may phan tich tai Vién
Kiém nghiém Thudc Trung wong duoc
hiéu chuan theo qui dinh cua chuan muc
ISO/IEC 17025 [3] gdm:

- May sac ky long hiéu ning cao
Shimadzu c¢6 trang bi detector PDA.

- Can phan tich Mettler Toledo
AB204S chinh xac dén 0,1mg.

2.4. Phwong phdp nghién ciru

Xay dung quy trinh phan tich

Xik Iy mdu: Nghién ciru Iya chon dung
mdi, phuong phép phii hop dé hoa tan
hoat chit, loc trong qua mang 0,45 pm.

Tién hanh: St dung may sic ky 1ong
hiéu ning cao dé phan tich. Can nhan
dang dé phan biét véi Hydroxylamin
hydroclorid (NH,OH.HCI).

Panh gia quy trinh phan tich: Dya
trén viéc tham khao cac tai liéu sau:
Thong tu sd 32/2018/TT-BYT ngay
12/11/2018 cua Bo Y té qui dinh vé viée
dang ky thudc, nguyén liéu lam thude [4],
AOAC (2016), Appendix F: Guidelines
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for Standard Method Performance
Requirements [5], ICH Topic Q2B
(1996), Validation
Procedures: Text and Methodology [6],
USP 43/NF 38 (2020). Validation of
Compendial Procedure <1225> [7]. Cac
chi tiéu duogc danh gia:

of  Analytical

- Tinh thich hop cta hé thong sic ky
can dat yéu cau:
+ Hé sb
Hydroxycarbamid va Hydroxylamin

phan gidi  gila
hydroclorid khong nhé hon 1.

+ Gia tri RSD cua thoi gian luu cua
Hydroxycarbamid < 1,0% va cua dién
tich pic Hydroxycarbamid phai < 2,0%.

+ S6 dia 1y thuyét khong nhoé hon
2000, hé sb dbi ximg pic < 2,0.

- Tinh dac hiéu: Phai c6 tinh dac
hi€u, nhan dién ro rang.

- Khoang tuyén tinh: Yéu cau hé sd
tuong quan tuyén tinh r > 0,998.

- P9 chinh x4c: Gid tri RSD (%) két
qua dinh lugng ham luwong hoat chat
c6 trong cac mau thor < 2,0%; Gia tri
RSD (%) két qua dinh lugng ctia moi
kiém nghiém vién (n = 6) < 2,0% va
cta ca hai kiém nghiém vién (n = 12)
phai < 3,0%.

- Do dtng: Ty 18 thu hdi trong dinh
lugng: 98-102%; gia tri RSD (%) ty 1¢
thu hdi < 2,0%.

- Khoang xac dinh cua phuong phap:
Phai dat theo qui dinh.

- Phuong phap xir 1y s liéu: Bang
phuong phép thdng ké.

3. Két qua va ban luin
3.1. Xdy dung quy trinh phdn tich

3.1.1. Piéu kién sdc ky

- Cot Phenomenex C18, 5 um (250
mm X 4,6 mm).

- Pha dong: Nudc cat da loc qua
mang 0,45 pm.

- Budc song: 214 nm.

- Téc do dong: 0,5 ml/ phit.

- Thé tich tiém: 20 pl.

3.1.2. Céch tién hanh

- Dung dich danh gia tinh thich
hop hé thong: Can chinh xac khoang
10 mg chit chuan Hydroxycarbamid
va 40 mg Hydroxylamin hydroclorid
vao binh dinh mic 10 ml, thém 7 ml
nude, lic cho tan hoan toan. Thém
nuée vira da dén vach, lic déu. Loc
qua mang loc 0,45 pum.

- Dung dich thir: Lay 20 nang, xac
dinh khéi luong trung binh thudc trong
nang. Can chinh xadc mdt lugng bot vién
twong trng voi 500 mg Hydroxycarbamid
vao binh dinh murc 500 ml, thém khoang
300 ml nudc, lic siéu am 30 phat. Dé
ngudi, thém nudce vira da dén vach, lac
déu. Loc qua mang loc 0,45 pum.

-DungdichchuanHydroxycarbamid:
Can chinh xac khoang 10 mg chat chuan
Hydroxycarbamid vao binh dinh muc
10 ml, thém 7 ml nude, lic cho tan hoan
toan. Thém nudc vira di dén vach, lic
déu. Loc qua mang loc 0,45 um.

Tiém cac dung dich trén vao hé
thong sic ky, ghi lai cac sic ky dd.

3.2. Danh gia quy trinh phan tich

Hydroxycarbamid trong méu

3.2.1. B¢ thich hop ciia hé thong sdc ky
Két qua thé hién ¢ Bang 1 dudi day:
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Bang 1. Két qua khao sat d9 thich hop ctia h¢ thong

STT Thoi gian lieu (min.) Dién tich pic (mAU.s)

1 5,933 3724,686
2 5,935 3775,874
3 5,935 3797,679
4 5,934 3809,776
5 5,932 3819,990
6 5,935 3807,910

Trung binh 5,934 3789,319

RSD % 0,02 0,92

Hé sb bat doi 1,4

H¢ s6 phan giai 1,82

Sé dia Iy thuyét > 8000

Vay hé théng dat yéu cau cua hé sac ky:

- Hé sb phan giai Rs > 1,0.

- RSD thoi gian luu < 1 %.

- RSD dién tich pic <2 %.

- Hé s6 bat dbi < 2.

- S dia 1y thuyét > 2000.

3.2.2. Do dac hiéu cua phwong phap

Pay ciing 1a dir liéu thdm dinh cia
chi ti€u dinh tinh Hydroxycarbamid.

a) Tién hanh: Chay sic ky céc loai
mau sau day theo quy trinh phan tich:

- Dung dich mau trang: La dung méi
pha mau (nudc) duoc loc qua mang loc
0,45 pm.

- Dung dich mdu placebo: Can
chinh x4c khoang 0,16 g mau placebo
(twong tng voi lugng placebo co chira
trong 1 vién 500 mg Hydroxycarbamid)
vao binh dinh muc 500 ml, thém khoang
300 ml nudc, lic siéu am 30 phat. Dé
nguoi, thém nudc vira du dén vach, lic
déu. Loc qua mang loc 0,45 pm.

- Dung dich madu thir: Liy 20
nang, xac dinh khéi luong trung binh
thudc trong nang. Can chinh xac mot
luong bot vién twong ung voi 500 mg
Hydroxycarbamid vao binh dinh muc

Nguon: Két qua nghién civu ciia tic gid.
500 ml, thém khoang 300 ml nudc, lac
siéu am 30 phat. D& ngudi, thém nudc
vira du dén vach, lic déu. Loc qua mang
loc 0,45 pm.

-DungdichchudanHydroxycarbamid:
Can chinh x4c khoang 10 mg chit chuan
Hydroxycarbamid vao binh dinh muc
10 ml, thém 7 ml nuée, lac cho tan hoan
toan. Thém nude vira da dén vach, lic
déu. Loc qua mang loc 0,45 pm.

Tiém riéng biét cac dung dich mau
tring, mau placebo, dung dich thu va
dung dich chuan vao hé théng sic ky,
ghi lai sic ky do.

b) Két qua

- Thoi pic
Hydroxycarbamid trén sic ky do ctia mau
chuén 13 5,9 pht, mau thi 13 5,9 phit.

- Mau trang va mau placebo khong

gian luu cua

co pic tai thoi gian luu t, = 5,9 phut
tuong ung voi pic Hydroxycarbamid
nén khong anh hudng toéi phép thu,
phuong phép co tinh ddc hi¢u cao.
3.2.3. Khodng tuyén tinh

dich goc
Hydroxycarbamid: Can chinh xéc
252,15 mg chuan Hydroxycarbamid vao

- Dung chudn
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binh dinh mirc 50 ml, thém 30 ml nudc,
l4c cho tan hoan toan, thém nude vira du

-Cécdungdichchudn Hydroxycarbamid:
T dung dich chuén gbc, tién hanh pha day

dén vach, lic déu. cac dung dich chuan theo bang sau:

Bang 2. Céc dung dich diy chuan

TT | Néng ap Hydroxycarbamid Thé tich dung dich Thém nuoc

(mg/ml) chuéin géc (ml) vira di (ml)
1 0,403 2,0 50
2 0,605 3,0 50
3 0,807 4,0 50
4 1,009 5,0 50
5 1,210 6,0 50
6 1,412 7,0 50

Nguon: Két qua nghién ciru ciia tac gid.
- Tién hanh tiém lan luot cac dung dich chuin vao hé thong sic ky, ghi lai
sac ky do.
- Két qua dugc thé hién ¢ Bang 3, Hinh 1.
Bang 3. Két qua khao sat khoang tuyén tinh ctia phwong phap

Dung dich chuiin 1 2 3 4 5 6
Néng dj (mg/ml) 0,403 0,605 0,807 1,009 1,210 1,412
Dién tich pic 1654,067 | 2423,846 | 3189,635 | 3897,975 | 4607,595 | 5267,109
(mAU*s)

Phwong trinh hoi qui: y = 3587 x + 250,6

Hé s6 twong quan r = 0,9996

Nguon: Két qua nghién ciru cua tdac gia.

Khoang tuyen tinh
o 6000.000
*S y = 3587x+ 250.66
2_
< 4000.000 R®=0.9992
S
2
o, 2000.000
<
g
E‘ 0.000
.2 0.000 0.500 1.000 1.500
A
Nong do (mg/ml)

Hinh 1. Khoang tuyén tinh ctia phuwong phap
Nguon: Két qua nghién cieu cia tac gid.

Két qua cho thdy hé s6 twong quan R?=0,9992, chimg t6 ¢ su twong quan tuyén
tinh chat ché giita nong do va dién tich pic cia Hydroxycarbamid trong khoang
nong d6 0,4 mg/ml dén 1,4 mg/ml
3.2.4. Do chinh xac cua phwong phap

Hai ngudi phan tich & 2 ngay khac nhau, mdi nguoi thyc hién 6 lan phan tich
doc lap trén cing mau thir vién nang, két qua duoc thé hién ¢ Bang 4.
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Bang 4. Khao sat dg chinh xac ctia phuong phap

Nguwdi phin tich: 1 Nguwdi phin tich: 2
Luong cén chudn: 9,87 mg Lurgng cén chuén: 10,27 mg
Dién tich pic méu chuéin: 3789,319 Dién tich pic méu chuén: 3910,333
STT | KLTB vién = 0,5885 g KLTB vién=0,5867 g
Khéi lrong o Han Khéi lirong o Ham
méu thii (2) Dién tich pic | lrong mén thit (g) Dién tich pic | hrong
(%) - )
0,6204 3960,348 97,9 0,6250 3957,372 97,6
0,6345 4048,706 97,8 0,6086 3840,953 97,2
0,6075 3875,531 97,8 0,6221 3911,772 96,9
0,6215 3957,320 97,6 0,6135 3920,511 98,5
0,6289 4031,777 98,3 0,6006 3819,275 98,0
0,6006 3865,294 98,7 0,6071 3896,119 98,9
Trung binh: 98,0 % Trung binh: 97.8 %
RSD: 0,4 % RSD: 0,8 %
Két qua dinh lwgng trung binh (n =12): 97,9 %; RSD: 0,6 %

Két qua cho thay phuong phap c6 do
1ap lai va do chinh xac trung gian cao
v6i ham luong Hydroxycarbamid dat tur
96,9% dén 98,9% so v6i ham luong trén
nhin, gia tri RSD tir 0,4% dén 0,8%.
Nhu vay, phuong phap da xay dung cé
d6 chinh xac phu hop dé dinh luong
Hydroxycarbamid trong ché pham.
3.2.5. B¢ dung cua phwong phdp

- Méu chuan Hydroxycarbamid: st
dung dung dich chudn tir phan tinh thich
hop hé thong.

- Céc mau tu tao: Tién hanh trén 9
binh chia [am 3 nhom:

+ Mau tu tao 80%: Can chinh xac

Nguon: Két qua nghién ciru cua tdc gia.

khoang 30 mg mau placebo va 80 mg
chat chuin Hydroxycarbamid vao binh
dinh muc 100 ml, tién hanh xu ly mau
theo quy trinh phan tich.

+ Mau ty tao 100%: Can chinh x4c
khoang 30 mg mau placebo va 100 mg
chét chuan Hydroxycarbamid vao binh
dinh mtrc 100 ml, tién hanh xt 1y mau
theo quy trinh phan tich.

+ Mau tu tao 120%: Can chinh xac
khoang 30 mg mau placebo va 120 mg
chat chuan Hydroxycarbamid vao binh
dinh mac 100 ml, tién hanh xu 1y mau
theo quy trinh phan tich.

Két qua thé hién ¢ Bang 5.

Bang 5. Két qua khao sat do dang ctia phuong phap

STT | Khéi lrong Lwong Dién Lwong % % Thu %
miu chudn thém | tichpic | timlai | Thu | héitrung | RSD
placebo (g) (mg) (mAu.s) (mg) héi binh
1. 0,0512 81,1 3060,575 | 79,718 98,3
2. 0,0523 80,0 3020,095 | 78,664 98,3 98,4 0,1
3. 0,0536 81,1 3068,990 | 79,938 98.6
4, 0,0547 100,1 3811,977 | 99,290 99,2
5. 0,0579 104,8 4028,137 | 104,920 | 100,1 99,7 0,5
6. 0,0595 100,9 3867,232 | 100,729 | 99,8
7. 0,0581 117,8 4458,079 | 116,119 | 98,6
8. 0,0578 117,5 4459,053 | 116,144 | 98,8 99,0 0,5
9. 0,0547 116,8 4459,564 | 116,158 | 99,5
Chuén 0,00987 3789,319

Nguon: Két qud nghién ciru cia tdc gia.
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Két qua cho thay phuong phap c6 do
thu hoi tot & ca 3 mutrc ndng do khao sat
(RSD 16n nhét 12 0,5 %, ty 1& thu hdi tir
98,3 % dén 100,1%). Do viy, phuong
phap dinh luong dat yéu cau vé do dang.
3.2.6. Khoang xdc dinh cua phwong phap

Tir s6 liéu nghién ciru vé& khoang
tuyén tinh, do chinh x4c va do dung da
néu, khoang xac dinh ctia phuong phap
1a: Tir 0,8 mg/ml dén 1,2 mg/ml.

4. Két luén

ba xay dung dugc phuong phap
dinh tinh, dinh luong Hydroxycarbamid
trong vién nang Condova bang phuong
phép HPLC.

Quy trinh dinh tinh, dinh luong

Tai liéu tham khao

Hydroxycarbamid trong vién nang
Condova dugc thim dinh chit ché vé do
dic hiéu, tinh thich hop hé thong, d6 lap
lai, d§ chinh x4c trung gian va d¢ dang.
Két qua chi ra rang phuong phap c6 tinh
dac hi¢u, do lap lai va do dang cao, dat
céc yéu cau qui dinh ctia ICH, USP va
Thong tu s6 32/2018/TT-BYT ban hanh
ngay 12/11/2018 quy dinh vi¢c dang ky
lwu hanh thude, nguyén liéu lam thude
do Bo truong BO Y té ban hanh, dé
dinh lugng Hydroxycarbamid trong ché
pham nay. Vi két qua nghién ctru nay,
chung t6i hy vong c6 thé ap dung dinh
luong Hydroxycarbamid trong cac ché
pham c6 thanh phéan tuong tu.
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