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Xay dung va thim dinh phwong phap dinh hrong |- -tetrahydropalmatine
trong vién nén gidi phong kéo dai bang sic ky 6ng hitu ning cao
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Tém tit:

Nghién ciru dwge thye hién nham xdy dung va thim dinh phwong phap dinh hrgng I-tetrahydropalmatine (I-THP)
trong cAc miu vién nén giai phong kéo dai (GPKD) trong xiy dung twong quan in vitro - in vivo. Nghién ctru sir dung
¢t pha dio C18 (250x4,6 mm; 5 pm), thé tich tiém mau 20 pl, thoi gian phan tich 10 phat. Cac diéu kién pha dong
va toc do dong khac nhau dwge khao sat, va pha dong tdi wu 1a hdn hop acetonitrile - dung dich dém phosphat 0,05
M pH 4,5 (ty 1¢ 30:70) véi toc do dong 1,5 ml/phut. Phuong phap c6 giéi han phat hién (LOD) 1a 3,125 ng/ml, gi¢i
han dinh lwgng (LOQ) la 12,5 ng/ml va khoang tuyén tinh 10-100 ng/ml (R*=0,999). Két qua thim dinh cho thay,
phuong phap dap ung day du cac tleu chi theo hwéng din cia Hoi dong Quoc té vé Hai hoa cac yéu cu ky thuat
ddi véi dwoc pham (ICH) Q2 (R1) vé dd chinh xac, do ding, do dac hleu, tuyén tinh va d¢ nhay. Phuwong phap duec
ap dung daé dinh lwong I-THP trong 3 miu vién nén GPKD da bao ché (FR, MR va SR) thu duge két qua lan lwgt 1a
105,25+0,73, 100,67+1,59 va 103,65+1,09%. Phwong phap cé thé sir dung dé kiém soat chit lrgng trong nghién ciru
bao ché vién nén GPKD chira I-THP.

Tir khéa: dinh hrong, I-tetrahydropalmatine, rotundin, sic ky 16ng hiéu ning cao, vién nén gidi phong kéo dai.
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Abstract:

This study aimed to develop and validate a high-performance liquid chromatography (HPLC) method for quantification of
I-tetrahydropalmatine (I-THP) in extended-release tablets used in an in vitro - in vivo correlation study. A reversed-phase C18
column (250x4.6 mm; 5 pm) was used with an injection volume of 20 pl and a total run time of 10 minutes. Various mobile
phase compositions and flow rates were investigated, and the optimal mobile phase was a mixture of acetonitrile and 0.05 M
phosphate buffer (pH 4.5) in a 30:70 ratio, with a flow rate of 1.5 ml/min. The method demonstrated a limit of detection (LOD)
0f 3.125 ng/ml and a limit of quantification (LOQ) of 12.5 ng/ml, with a linear calibration range from 10 to 100 pg/ml (R?>=0.999).
Validation was conducted in accordance with the International Council for Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use (ICH) Q2(R1) guidelines, confirming the method’s accuracy, precision, specificity, linearity,
and sensitivity. The method was successfully applied to quantify I-THP in three extended-release tablet samples (FR, MR, SR),
yielding measured drug contents of 105.25+0.73, 100.67£1.59, and 103.65+1.09%, respectively. This HPL.C method can be used
for quality control in the formulation and development of extended-release tablets containing I-THP.

Keywords: extended-release tablets, high-performance liquid chromatography, I-tetrahydropalmatine, quantification,
rotundine.
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1. Dat van de

l—tetrahydropalmatine (CleZSNO I-THP) 1a mot
alkaloid dugc chiét tir ci binh voi, da dugc nghién clru st
dung trong cai nghi¢n opioid [1, 2]. Tuy nhién, I-THP ¢6
thoi gian ban thai ngin, khoang 3,9+0,9 gid & chudt, tho [3,
4], nén can bao ché dudi dang thuéc GPKD nham giam sd
lan dung thude, giam tac dung phu, duy tri ndng d6 dugc
chat 6n dinh trong huyét tuong. Dé tdi wu héa cong thirc
vién nén GPKD va rat ngan qua trinh phat trién thudc, cac
mau vién nén GPKD chta I-THP trong nghién ciru nay sé
dugc dung dé danh gia sinh kha dung va thiét lap tuong
quan in vitro - in vivo. Tuy nhién, hién Dugc dién Viét Nam
va Dugc dién Trung Qudc chi dé cap phwong phap dinh
luwong I-THP tir nguyén li¢u [5, 6], vién nén giai phong ngay
[7-9] va thudc tiém rotundin sulfat [10] ma chua cé phuwong
phép dinh luong I-THP trong vién nén GPKD. Theo ICH
[11, 12] va Co quan Quan Iy Thuc pham va Dugc phim Hoa
Ky (US-FDA) [13], phuong phép phan tich cin phai thim
dinh lai khi st dung voi dang bao ché méi. Véi vién nén
GPKD, su co6 mit cua cac ta duoc kiém soat giai phong 1a
polyme c6 do nhét cao, co thé anh hudng téi kha nang tach
cta pha dong va do chinh xac ctia phuong phap dinh lugng.
Vi viy, viéc xdy dung va tham dinh phuong phap HPLC dé
dinh luong I-THP trong vién nén GPKD Ia can thiét, dé dam
bdo do chinh xé4c clia twong quan in vitro - in vivo va h trg
phat trién cong thirc vién nén GPKD sau nay.

2. Nguyén liéu, thiét bi va phueng phap nghién ciiu
2.1. Nguyén li¢u

Chuén I-tetrahydropalmatine, s6 kiém soat CFS201902,
ham luong 99,54%, nha san xuét ChemFaces, Trung Qubc.
Ché pham thir 13 cac vién nén GPKD chira 30 mg I-THP bao
ché tai Khoa Bao ché - Cong nghé Dugc pham, Truong Dai
hoc Dugc Ha Ngi. Cac dung moi dat ti€u chuén tinh khiét
dung cho sic ky: methanol, acetonitrile, nudc.

2.2. Thiét bi

Hé thong sic ky long hiéu ning cao JASCO tiém mau
tht cong (Nhat Ban), may si€u am Elmasonic S100H (Dtic),
may lic xoay IKA Vortex 3 (Puc), may ly tim HERMLE
Z200A (buc), can phan tich Ohaus PA214 (Hoa Ky), thiét
bi loc hut chan khong bang thiy tinh borosilicat, mang loc
celulose acetat 0,2 pm. Céc thiét bj dwoc hiéu chuan theo
quy dinh.

2.3. Phwong phap nghién ciru
Phirong phap xik Iy mau:

Tham khdo phuong phap xir Iy mau vién nén rotundin
cua Dugc dién Viét Nam, vién nén GPKD thuong st dung
cac ta dugc truong né cham, do nhét cao nén thoi gian si€u
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am hoa tan duoc diéu chinh nham thu duoc hdn dich déng
nhit. Can 20 vién, tinh khéi lugng trung binh rdi nghién
thanh bdt min, rdy qua rdy 180 pm. Can chinh xdc mot
luong bot vién tuwong ung voi 25 mg 1-THP vao binh dinh
muc 50 ml, thém 20 ml methanol, lic xo04ay 5 pht, siéu am
15 phit, sau d6 bd sung pha dong téi vach, lic déu. Ly tam
5000 vong/phut trong 5 phat. Lay phan dich trén, pha lodng
10 1an bang pha dong, lic déu, loc qua mang cellulose acetat
0,45 mm sau d6 tiém vao hé thong sic ky.

Chuén bi dung dich chuan gbc 1-THP 1 mg/ml trong
methanol. Pha lodng bing pha dong dé dugc dung dich
chuan 1am viéc c6 ndng do 50 pg/ml.

Chuén bi mau placebo: Cén céc thanh phén ta duoc theo
cong thuc bao ché, tron déng luwong. Can moét lugng bot ta
duogc bang véi luong ta duge ¢ trong miu bot vién chira
25 mg duoc chit. Sau dé xir Iy twong tw nhu miu bot vién
o trén.

Khdo sdt diéu kién sdc ky:

Cot Thermo Hypersil Gold C18 (250x4,8 mm; 5 mm),
nhiét d6 cot 25°C, thé tich tiém mau 20 pl. Bude song phat
hién, thanh phé‘m pha dong, tde do dong dugc lya chon tur
cac két qua khao sat xay dung phuong phap.

Quét phd dung dich chudn 50 pg/ml trong khoang budc
song 200-800 nm, Iya chon budc song hép thu cuc dai dé
phat hién 1-THP trong cac mau phan tich.

Khao sat cac h¢ pha dong: methanol; acetonitrile;
acetonitrile - nudc ty 1€ 50:50; acetonitrile - dém phosphat
0,05 M pH 4,5 cac ty 1¢ 30:70, 50:50, 70:30; acetonitrile
- dém phosphat pH 5,5 céc ty 1€ 30:70, 50:50, 70:30;
acetonitrile - dém phosphat pH 6,5 cac ty 1¢ 30:70, 50:50,
70:30; acetonitrile - dém acetat pH 4,5 cac ty 1¢ 30:70,
50:50, 70:30 véi cac toe do dong 1,0, 1,2 va 1,5 ml/phut.
Pha dong dugc lya chon sao cho pic cua chét phéan tich gon,
dinh nhon, tach hoan toan khdi pic tap, pic khong cé hién
tugng kéo dudi, dd dau, chiéu cao va dién tich 16n, thoi gian
Tuu hop 1y.

Tham dinh phwong phdp phén tich: Tham dinh phuong
phép da xay dung theo cac ti€u chi cia ICH Q2 (R1) [11].

Dinh lugng I-THP trong vién nén giéi ph(')ng kéo dai: Su
dung phuong phap da xay dung va tham dinh dé dinh luong
1-THP trong cac mau vién nén GPKD bao ché tai Khoa Bao
ché - Cong nghé dugc pham, Trudng Dai hoc Duoc Ha Noi.
Cac mau vién nay co toc do giai phong khac nhau 1a nhanh
(fast release - FR), trung binh (medium release - MR) va
cham (slow release - SR) dugc st dung trong nghién curu
xay dyng tuong quan in vitro - in vivo. Ham luong I-THP
trong vién la 30 mg.
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Phurong phdp xir Iy s6 liéu: Cac sb liéu duogc xir Iy thong
ké bang phan mém Microsoft Excel 2016.

3. Kétqua

3.1. Xay dung phwong phdp dinh luwgng

Khao sat lua chon budc song: Tu phé hép thu UV-Vis
ctia dung dich chuan 1-THP 50 pg/ml, budc séng phan tich

dugc lya chon 12 281 nm vi tai ddy xuét hién dinh hap thy rd
nét, tach biét voi cac dinh khac trén phd (hinh 1).
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Hinh 1. Phé hép thu tir ngoai kha kién cua I-THP.
Bang 1. Két qua khao sat pha dong.

Khao sat lya chon pha dong: Tién hanh phan tich mau
thir bang cac hé pha dong nhu da liét ké ¢ phan phuong
phap nghién ctru voi toe d6 1,5 ml/phut, budce song phan
tich 281 nm. Két qua dugc trinh bay & bang 1 va hinh 2.

Do I-THP 1a mét alkaloid kho tan trong nudc, cé do tan
phu thudc pH va mte do phan cuc trung binh, do do kha
nang tach chit phan tich khoi nén mau phu thudc vao muc
d6 phan cuc va pH cua pha dong. Tir bang 1 c6 thé thiy,
khi mirc d6 phéan cuc ting (methanole; acetonitrile; hdn hop
acetonitrile:nudce), kha nang tach chét phan tich ciing ting
[én. Pha dong acetonitrile - nudc ty 1€ 50:50 c6 kha ning
tach tot, pic gon, dinh nhon, hinh dang can ddi, thoi gian luu
phu hop cho qua trinh phan tich dinh lugng (5,72 phut), dién
tich va chidu cao pic 10n. Tuy nhién, khi thim dinh phuong
phap khong dat yéu cau vé do ding.

Thay nudc bang cac dung dich dém acetat va phosphat
co pH tr 4,5 dén 6,5. Két qua cho théy, ty 1¢ dung dich dém
trong pha dong, loai dung dich dém (acetat hay phosphat)
va pH déu anh huong téi kha nang tach chét phan tich, thoi
gian luu, dién tich, sé dia ly thuyét va hé sé d6i ximg. Trong
sb cac hé pha dong, hé acetonitrile - dung dich dém acetat
pH 4,5 (70:30), hé acetonitrile - dung dich dém phosphat
0,05 M pH 4,5 (30:70) va hé acetonitrile - dung dich dém
phosphat pH 5,5 (50:50) c6 kha ning tach tdt, pic gon, dinh
nhon, hinh dang can dbi (0,8<SF=0,9; 0,97 va 0,99<1,2),

Pha dong Ty 18 Kha ning tich Thoi gian lru (phat) SO dia Iy thuyét (N)  HE s6 ddi xirng (SF)
Methanole 100 Khong - - -
Acetonitrile (ACN) 100 Kém 2,11 4701 0,90
ACN - Nude 50:50 Co 5,72 8288 1,15
ACN - AB pH 4,5 70:30 Cé 4,53 9282 0,90
ACN - AB pH 4,5 50:50 C6 721 9195 0,97
ACN - AB pH 4,5 30:70 Khong - - -
ACN - PB pH 4,5 70:30 Kém 3,71 3006 1,08
ACN - PB pH 4.5 50:50 Kém 2,79 6558 0,92
ACN - PB pH 4,5 30:70 Cé 5,92 9461 0,97
ACN-PBpH 5,5 70:30 Khoéng - - -
ACN -PB pH 5,5 50:50 Cé 441 10164 0,99
ACN-PBpH 5,5 30:70 Khong - - -
ACN - PB pH 6,5 70:30 Co 2,97 7638 0,93
ACN - PB pH 6,5 50:50 Co 5,23 10025 1,36
ACN - PB pH 6,5 30:70 Khong - - -

ACN: acetonitrile; AB: dung dich dém acetat; PB: dung dich dém phosphat.
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Hinh 2. Sic ky do cta cac hé dung mdi cé kha nang tach I-THP (rotundin) khéi nén mau. (A) Acetonitrile - dém acetat pH 4,5 (70:30);
(B) Acetonitrile - dém acetat pH 4,5 (50:50); (C) Acetonitrile - dém phosphat pH 4,5 (30:70); (D) Acetonitrile - d&m phosphat pH 5,5 (50:50);
(E) Acetonitrile - d&m phosphat pH 6,5 (70:30); (F) Acetonitrile - d&m phosphat pH 6,5 (50:50).
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thoi gian luu phu hgp dé phan tich dinh lwong (4,53, 5,92
va 4,41 phut), dién tich va chiéu cao pic 16n, sb dia Iy thuyét
N>2000 (9282, 9461 va 10164). S6 dia ly thuyét duogc tinh
toan dua trén thoi gian Iuu thyc té cua chét phan tich. Do
khong sir dung chit ddi chiéu khong hip thu, gia tri nay
phan anh twong d6i hiu suét tich ciia cac hé dung moi trong
diéu kién khao sat. Tuy vay, voi gia tri thu dugc cac hé dung
mai trén déu cho thiy hiéu suét tach tt. Trong s6 3 hé dung
mdi, hé acetonitrile - dung dich dém phosphat 0,05 M pH
4,5 (30:70) str dung it dung méi hitu co hon c4, tiét kiém chi
phi cho qua trinh phén tich nén dugc lya chon.

Khdo sdt lva chon toc dg dong: Khi tbe do dong tang tir
1,0 1én 1,5 ml/phut thoi gian luu cta chat phan tich giam tir
8,38 xudng 5,92 phut, khong anh huong téi kha ning tach
cing nhu hinh dang cua pic. Dé rat ngan thoi gian phan tich,
lua chon toe do dong 1a 1,5 ml/phut.

Tur cac két qua khao sat, lya chon diéu kién sic ky nhu
sau: Thiét bj HPLC Jasco LC4000 tiém mau thi cong, pha
tinh 1a c6t Thermo Hypersil GOLD C18 (250x4,8 mm; 5
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um), pha dong acetonitrile - dém phosphat 0,05 M pH 4,5
ty 18 30:70, toc d6 dong 1,5 ml/phit, thé tich tiém mau 20
pl, budce song phat hién 281 nm, nhiét do cot duy tri & 25°C.
3.2. Thim dinh phwong phap dinh lwong da xdy dung
Tinh thich hop hé théng: Phan tich dung dich chuan
I-THP ndng do 50 pg/ml lap lai 6 lan. Két qua bang 2 cho

Bang 2. Két qua tham dinh tinh thich hop hé théng.

p— Thoi gian  Dién tich pic  S6 dialy He sb ddi
Ivu (phit)  (mAu.s) thuyét  xing
1 5,48 585526 8894 0,903
2 5,38 581908 8671 0,896
3 5,40 585761 8735 0,904
4 5,39 584201 8805 0,903
5 5,43 587629 8840 0,909
6 5,40 584757 8735 0,913
Trung binh 5,41 584964 8780 0,905
RSD (%) 0,70 0,32 0,93 0,66
(B)
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Hinh 3. Sic ky d6 ciia mau placebo (A), mau chuan (B) va mau thir (C).
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théy, d6 léch chuan tuong ddi cua thoi gian luu nam trong
gidi han cho phép ciia ICH (<1%) [11]. B léch chuan tuong
dbi (RSD) cuia dién tich pic, sé dia Iy thuyét, hé s6 ddi ximg
dat yéu cau theo ICH (<2%) [11]. Nhu vy, hé théng 6n
dinh va phu hop dé dinh tinh, dinh lugng 1-THP trong mau
nghién ctru.

P dic hiéu: Tién hanh phan tich mau placebo, mau
chuin va méu thir theo phuong phap di xay dung. Két qua
cho thiy, trén sic ky do cua mau placebo khong xuat hién
pic c6 thoi gian luu twong Uung voi thoi gian luu cua pic
I-THP ¢ sic ky d6 ctia mau chudn va mau thir; trén sic ky
dd ctia mau thur, pic I-THP dugc nhan dién 10 rang va c6 thoi
gian luu (t,=5,44 phat) twong tmg véi thoi gian luu cua pic
I-THP trén sdc ky d6 ciia mau chuan (t,=5,46 phut) (hinh 3).
Nhu vay, phuong phéap dat yéu cau vé do dic hiéu.

Puwong chudn va khodng tuyén tinh: Pha mot diy cac
dung dich chuin I-THP c6 ndng d6 10, 25, 50, 75 va 100 pg/
ml tir dung dich chuan gdc c6 nong d¢ 1 mg/ml, tién hanh
sic ky theo diéu kién da lya chon. Két qua cho thay, trong
khoang néng do6 10-100 pg/ml co6 sy tuong quan tuyén tinh
chit ché gitra dién tich pic va nong d6 1-THP theo phuong
trinh y = 11047x - 12244 véi binh phuong hé s6 twong quan
R?=0,9990 (>0,99) (hinh 4).
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Hinh 4. D4 thj biéu dién méi twong quan gitka dién tich pic va néng
d6 I-THP.

Bang 3. Két qua phan tich ANOVA méi twong quan giira dién tich
pic va néng do I-THP.

Ngudn

. df SS MS F p-value
phuong sai
Hoi quy | 532460 532460  2956,02 0,000014
(Regression)
Sai s6

5,40 1,80

(Residual) ’ '
Téng 4 5330,00

df: bac tw do; SS (Sum of Square): tdng binh phwong; MS (Mean
Square): binh phwong trung binh.
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Phan tich phuong sai hoi quy tuyén tinh (ANOVA) giita
dién tich pic (Y) va nong do chat phan tich (X) cho thay,
moé hinh ¢6 ¥ nghia thong ké voi F=2956,02; p=0,000014
<0,0001 (bang 3). Piéu nay cho thiy, sy bién dbi dién tich
pic trong quan c¢é ¥ nghia véi ndng do 1-THP.

D¢ dung: Chuén bi céc dung dich chuén, dung dich thu
thém chuén c6 nong do 80, 100 va 120% so v&i nong do
dinh luong nhu sau: Can 1 lugong bdt vién tuong Gng 12,5
mg dugc chét cho vao binh dinh mtrc 50 ml, thém 3, 5 hodc
7 ml dung dich chuan géc 2,5 mg/ml va tiép tuc thuc hién
cac budc tiép theo cua quy trinh xir Iy mau. Tai mdi mirc
ndng do, tién hanh phan tich 3 mau doc lap.

Bang 4. Két qua tham dinh do dung.

P%l.z“m}trimAso Lu’(_);ng Lqu;ng . Trung
voi nong do chuan chuan D? thu binh RSD
dinh luwgng thém vao tim lai hoi (%) %) (%)
(%) (mg) (mg)
7,41 98,81
80 7,50 7,60 101,27 99,60 1,45
7,40 98,73
12,28 98,21
100 12,50 12,41 99,25 99,01 0,72
12,45 99,57
17,28 98,76
120 17,50 17,17 98,09 99,04 1,14
17,55 100,28

Két qua bang 4 cho thiy, & ca 3 néng do 80, 100 va
120% so v&i nong d6 dinh luong, d6 1éch chuan tuong d6i
déu nam trong gi6i han cho phép (RSD<2%). Pé thu hoi
trung binh tir 99,01 dén 99,60% nam trong gidi han cho
phép (98,0-102,0%) (bang 4). Nhu vay, phuong phap dat
yéu cau vé d6 ding theo ICH Q2 (R1) [11].

Do chinh xde: DO chinh xac cua phuong phap gdm do
chum va d6 chum trung gian. B§ chum trung gian dugc
danh gia trén cac mau tu tao twong tu do lap lai trén cung
thiét bi nhung khéc ngay va khac kiém nghiém vién (KNV).

1



Bang 5. Két qua thdm dinh d6 chum va dé chum trung gian.

i Khoi I?l@ll . D6 thu T‘rung RSD
Ngay STT lwong tich pic hf";i %) binh %)
miu(g) (mAus) (%) ’
1 0,1676 512018 100,69
2 0,1681 515298 101,03
Nedy 1 0,1676 499040 98,14
Ki\y, ; 9922 132
4 0,1677 503674 98,99
5 0,1675 499032 98,19
6 0,1678 500420 98,29
7 0,1678 503099 98,29
8 0,1680 497874 97,68
Nody 2 0,1675 512523 100,85
Ki\’f N 9947 131
10 0,1677 503580 98,97
11 0,1676 514070 101,09
12 0,1675 505184 99,41
Do thu héi trung binh=99,35%; RSD: 1,32% (n=12).
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Chuén bi 6 mau thir doc lap va 1 mau chuén nhu da
néu & phan phuong phap nghién ctru. Tién hanh sic ky theo
phuong phap di chon, két qua thu dugc nhu ¢ bang 5. Két
qué cho théy, d6 léch chudn cua 6 mau cung ngay déu nho
hon 2%, d6 léch chuan ciia 12 miu nho hon 3%. Phuong

phap c6 do chinh xac dat yéu cau cia ICH [11].

Gioi hgn phat hién (LOD) va gioi han dinh lwong
(LOQ): Tién hanh phan tich cdc mau chuén dugc pha loang
tir dung dich chuin goc 1 mg/ml dén khi ndng d6 thap nhat
thu dwoc o tin hiéu cua chét phan tich gap 2-3 lan cuong do
nhidu dudng nén (LOD). Gi4 tri LOQ 14 ndng d6 thip nhat
ma tai d6 tin hiéu cua chét phan tich thu dugc gip khoang

10 1an cuong d6 nhidu dudng nén.

Két qua xac dinh dugc giéi han phat hién cia phuong
phap 1a 3,125 ng/ml (dap ung pic gap 3 lan d6 nhiéu duong
nén) va gi6i han dinh luong 1a 12,5 ng/ml (dap tng pic gip
10 1an d6 nhidu duong nén) (hinh 5).

Ung dung: Ap dung phuong phap di xay dung dugc dé
dinh luong 1-THP trong cac mau vién nén GPKD st dung
trong nghién ctru xay dung tuong quan in vitro - in vivo. Két
qua bang 6 cho thay, ham luong I-THP trong cac miu vién
déu nam trong khoang 90-110% so v&i ham luong 1y thuyét.

(B) 1000

Cuong dj tin hiéu (nV)

48 ] £l 54 13 e &l 615

Thoi gian hru (phit)

Hinh 5. Gi&i han phat hién (A) va gi¢i han dinh lwong (B) cua phwong phap.
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Bang 6. Ham lwgng I-THP dinh lwgng dworc tir cac mau vién nén giai phéng kéo dai.

Mau vién FR MR SR

Ham lrong trung binh (%) 105,25 100,67 103,65

D6 léch chuén (SD, %) 0,73 1,59 1,09

Khoang tin cay 95% (%) 103,44-107,06 96,72-104,62 100,94-106,36

FR: fast release; MR: medium release; SR: slow release.
4. Ban ludn

Trong nghién ctru nay, phuong phap dinh lugng duoc
phat trién dya trén phuong phap ctia Dugc dién Viét Nam [5,
9], v&i mot sb diéu chinh vé cach xtr Iy mau, thanh phan pha
dong va diéu kién sic ky nham phu hop hon véi didu kién
thyuc té cua phong thi nghiém. Trong qué trinh xir Iy mau,
phuong phap st dung thé tich methanol 16n hon (20 ul so
v6i 10 pl), thoi gian lac va siéu 4m dai hon (15 phut so voi
5 phut) dam bao hoa tan hoan toan 1-THP tir nén mau chira
cac polyme kiém soat giai phong trwong nd cham. Phuong
phap ciing st dung pha dong don gian, d& chuan bi hon
nhung van dam bao kha ning tach va do dic hicu can thiét.
Thanh phan pha dong méi gdm acetonitrile - dung dich dém
phosphat 0,05 M pH 4,5 (30:70) st dung it dung mdi hiru
co hon, tiét kiém chi phi cho qua trinh phan tich so véi pha
dong trong phuong phap ctua Duoc dién Viét Nam V (dung
dich dém pH 6,5 - methanol (35:65)). Ngoai ra, dung dich
dém phosphat 0,05 M pH 4,5 dugc pha ché don gian, nhanh
chong hon so voi dung dich dém pH 6,5. Trong nghién ctru
nay, dung dich dém phosphat 0,05 M pH 4,5 dugc chuén bi
bang cach hoa tan 6,80 g kali dihydrophosphat vao nuéc
vira da 1000,0 ml theo hudng dan cta Phu luc 2.2 cua Dugc
dién Viét Nam V [14]. Trong khi do, dung dich dém pH
6,8 st dung cac hoa chit it phd bién véi quy trinh pha ché
phirc tap hon: hdn hop dung dich kali dihydrophosphat 0,05
M va dung dich natri heptansulfonat 0,05 M (1:1) c¢6 chua
0,2% triethylamin, diéu chinh pH dén 6,5+0,05 bang acid
phosphoric [9].

Phuong phép da dugc tham dinh day du theo hudng dan
ICH Q2(R1) [11], dép tng céc tiéu chi vé do dung, do chinh
xac, do dac hiéu, tinh myén tinh va gidi han dinh lugng.
Tuy nhién, theo hudng tiép can méi trong ICH Q14 (2024),
cac ndi dung nhu ude luong sai sé do ludng (measurement

uncertainty), danh gia yéu t6 gay bién thién va thiét lap

%H%—IE 67(11DB) 11.2025

chién luoc kiém soat phuwong phap chua dugc thyc hién day
du. Cac noi dung nay s& dugc tiép tuc hoan thién trong cac
nghién ctru tiép theo, hudng ti viéc phat trién phuong phap
theo vong doi san pham thude va chit lugng theo thiét ké

(Quality by design).
5. Két luan

Qua khao sat, nghién ctru di Iya chon duoc cac didu kién
sdc ky phu hop dé dinh lugng -THP trong vién nén GPKD.
Phuong phap c6 gidi han phat hién 1a 3,125 ng/ml, giéi han
dinh luong 13 12,5 ng/ml, khoang tuyén tinh 10-100 pg/ml.
Phuong phéap c6 d6 dung, d6 chinh x4c dép ing yéu cu cia
ICH Q2(R1) va da dugc ap dung dé dinh luong I-THP trong
3 miu vién nén GPKD. Ham lugng I-THP trong cac mau
vién xac dinh dugc déu ndm trong gidi han 90-110% so vai

ham lugng 1y thuyét.
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