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A — GIOI THIEU LUAN AN

1. Tinh cAp thiét cia luan an

Theo thong ké, khoang 50% sb hoat chat dang luu hanh trén thi trudng
dugc pham 1a cac hop chat c6 dong phan dbi quang (PPPQ) va gan 1/3
trong sb nay, cac BPPDQ cua duogc chit c¢6 dic tinh duogc ly, dugc luc
hoc, doc tinh... khong gibng nhau. Atenolol (ATN) dan chit coa
benzenacetamid, c6 tac dung uc ché chon loc p—adrenergic, dugc dung
trong diéu tri ting huyét ap 1a mot trong s nhing duge chit co cac dic
diém néu trén. Trong hai PPPQ, ddng phan ta tuyén (S-ATN) cé tac
dung trc ché f-adrenergic cao hon khoang 50 lan va it tac dung phu hon
so v6i dong phan hiru tuyén (R-ATN). Pé giam luong duoc chét dua
vao co thé, giam tac dung khong mong muén cua R-ATN va duy tri
quyén bao ho, nhidu cong ty dugc di va dang nghién clru san xudt cac
ché pham thudc chi c¢6 dugc chit S-ATN véi ham luong biang 1/2 thube
ATN racemic.

Xu hudng nghién ctru chuyén céac thube cé cac BPPPQ tac dung dugc
Iy khac nhau ¢ dang racemic thanh thudc chira mot PPPQ dang 1a mot
huéng phat trién méi cia nganh cong nghiép dugc trong nhiing ndm g?m
day. Hudng phat trién nay, doi hoi phai co cac phuong phap phan tich
DPDQ trong kiém tra chét lwong, nghién ctru sinh kha dung (SKD) va
danh gia tuong dwong sinh hoc (TPSH) cac thubc. Tuy nhién, cac
PPDQ c6 ciu tao hoa hoc gidng nhau, nhidu tinh chét Iy-hoa tuong tu
nhau nén phén tich DPPQ trong ché phdm thudc va dic biét trong dich
sinh hoc con gip nhidu kho khian.

Do véy, ludn 4n “Nghién ciru dinh lwgng atenolol va cic dong
phan ddi quang trong mot sé ché phim thudc va trong dich sinh
hoc” da dugc thuc hién.

2. Muc tiéu cia ludn an

Luén an dugc thyc hi¢n véi muc tiéu nghién clru cac phuong phép phan
tich ATN va cac bPPQ trong ché phém thudc va trong huyét tuong
(HT) nhim gbép phan kiém soat chat lwong thudc va so sanh SKD,
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TPSH cac thubc ATN dang lwu hanh trén thi truong. Dé dat duoc muc
tiéu nay, luén an thyc hién cac ndi dung chinh sau:

1) Nghién ctru xdy dung, thm dinh phuong phap phan tich cac
PPPQ ciia ATN trong ché pham thude.

2) Nghién ctru xdy dung, thim dinh phwong phap phan tich ATN va
cic DPPQ trong huyét tuong.

3) Ung dung cac phuong phap phan tich (PPPT) ddng phén trong
kiém tra chét luong va nghién ctru SKD, danh gia TDSH mot sd
ché pham thuéc ATN dang luru hanh trén thi truong.

3. Nhirng dong gop méi cia luidn an

<> Lan ddu tién tai Viét Nam, xdy dung thanh céng cdc phwong phdp
dién di mao quan (CE), sdc ky léng hiéu nang cao (HPLC), sdc ky long—
khéi phé (LC-MS/MS) phdn tich ATN va cic PPPQ trong ché phim
thuéc va trong HT nguoi.

- Phuong phap CE phan tach cac PPPQ ciia ATN trong ché phim véi
cot mao quan silica nung chay cung dung dich dién ly nén chira tac
nhan hoat quang carboxymethyl-f-cyclodextrin (CM-£-CD) dap tng
cac yéu clu ctia Duoc dién Viét Nam, Anh, My.

- Phuong phap HPLC st dung cot sic ky chira pha tinh déi quang
cellobiohydrolase c¢6 thdi gian phén tich ngan (dudi 8 phit), d6 phan
giai gitra cac pic déng phan 16n (Rs > 5), gidi han dinh luong nho
(0,273 ppm) khong nhitng phu hop dé phéan tich cac PPDQ ctia ATN
trong ché pham thudc ma con thich hop dé xac dinh ham luong tap
chat d6i quang R-ATN trong cic mau nguyén liéu va ché phdm thude
don dong phan S-ATN véi muc gidi han rat thap (dudi 0,1%).

- Phuong phap LC-MS/MS dinh lugng ATN toan phin trong HT
nguoi voi cot C18 cd kich thude hat nhdi nhé va xac dinh néng do
ATN bang MS/MS véi ngudn ion hoa ESI (+) ¢6 thoi gian phan tich
rat ngdn (2,5 phat), gioi han dinh luong dudi rat nhé (5 ppb).

- Phuong phap LC-MS/MS phan tich caic PPPQ cua ATN trong HT
ngudi biang LC-MS/MS vdi cot sic ky chira pha tinh d6i quang va
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x4c dinh ndng d6 ATN trong mau bing MS/MS vé6i ngudn ESI (+)
c6 thoi gian phan tich ngén, do phan giai gitra cac pic ddng phan 16n,
gi6i han dinh lugng dudi rat nho (2,5 ppb).
Phuong phap LC-MS/MS dinh lugng cac DPPPQ ciia ATN trong HT
nguoi nghién ciru trong luan an dugc cong bd 1an dau.
< Lan dau tién tai Viét Nam, da kiém tra chat luong va nghién cuu
SKD in vivo mét sé thuéc ATN (dang racemic va dang S-ATN) dang luu
hanh bang cdc phwong phdp phén tich dong thoi DPPPQ.

- Cac mau thubc S-ATN c6 ham lugng tap DPPQ lién quan R-ATN
khong giéng nhau, 1 mau c6 ham luong tap > 2,0%.

- SKD cua R-ATN va S-ATN trén nguoi tinh nguyén (NTN) tuong tu
nhau, khong ¢ sy chuyén dang giita cac dong phan. S-ATN trong
thudc don dong phan c6 SKD cao hon so véi S-ATN trong thude
racemic. Cac thudc ATN racemic ¢ Chax, AUC va Tpax tuong
duong nhau. Céc thubc S-ATN ¢6 Cpax vd AUC khéc nhau.

4.Y nghia ciia luin an
Phan tich DPPQ trong ché phdm va dic biét 1a phén tich cac DPPQ
trong dich sinh hoc cho dén nay van 1a mot trong cac chu dé phan tich
kha kho khin khong nhitng & Viét Nam ma con & nhiéu nuée khac. Viée
xay dung thanh cong cac phuong phap phan tich PPPQ cua ATN trong
ché pham thudc va trong HT gitp nang cao ning luc kiém tra, giam sat
chat lugng cac thude ddi quang cua hé thong kiém nghiém trong nude.
Két qua kiém tra chit luong, nghién ctru SKD va danh gia TDSH
mdt s6 ché pham thubc ATN dang luu hanh trén thi trudng cho thiy su
can thiét phai c¢6 cac phuong phap phan tich DPPPQ dé dam bao chét
lwong, hiéu qua diéu tri va cong bang thuong mai giita cac thude ddi
quang dang racemic va dang don dong phan.
5. B cuc ciia luiin an
Luén 4n gébm 4 chuong, 58 bang, 66 hinh, 206 tai liéu tham khao véi 19
tai lidu tiéng Viét, 187 tai liéu tiéng Anh va 6 phu luc.
Luan 4n dai 148 trang, gdm cac phan chinh: Dat vn dé (2 trang);
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Chuong 1: Téng quan (46 trang); Chuong 2: Nguyén liéu, trang thiét bi,
ndi dung va phuong phap nghién ciru (13 trang); Chuong 3: Két qua
nghién ctru (68 trang); Chuong 4: Ban luan (16 trang); Két luan va kién
nghi (3 trang).

B - NOI DUNG LUAN AN

CHUONG 1. TONG QUAN

D3 trinh bay va tap hop c6 hé théng 3 ndi dung chinh lién quan dén luén
an bao gém:

- Khai niém thubc chira duoc chat dbi quang; tim quan trong cua
phén tich DPDQ; tinh hinh nghién ctu phan tich BPPQ trong
nudc; nguyén ly phan tich PPPQ va cac phuong phap phéan tich
bPDQ thuong gap.

- K§ thuat xtr 1y, chiét tich hoat chét can phén tich trong mau dich
sinh hoc; phan tich thude trong dich sinh hoc bé‘lng LC-MS/MS va
cac yéu cu thAm dinh PPPT thudc trong dich sinh hoc cia US-
FDA va EMA.

- Téng quan vé atenolol; cac nghién ctru phan tich ATN va DPPQ
trong ché phém thudc va trong dich hoc tir trudc dén nay & Viét
Nam va trén thé gi6i.

DPDQ 1a hai dong phan khong gian dang anh va vat qua guong,
chung c6 cong thirc héa hoc hoan toan giéng nhau chi khac vé cach bd
tri khong gian ctia cac nhom thé quanh trung tim bat ddi xtng cua phéan
tir. Sy khac nhau vé cdu triic khong gian cta cac nhém thé 1am cho mdi
dang ddng phan cé tuong tac khac nhau véi mot thu thé sinh hoc xéac
dinh (twong ty nhu phan tng dic hiéu “chat mang-thu thé” cua cac
enzym). Lich sir y vin thé gi6i timg ghi nhan mot tham hoa y hoc lién
quan dén DPPQ ta tuyén trong thubc thalidomid dang racemic (hdi
chitng phocomelia) nhung s6 luong cac thudc chira duoc chat dbi quang
van khong ngimg gia ting qua cac ndm vira qua. Theo thong ké, khoang
50% s6 hoat chat dang luyu hanh trén thi truong dugc pham 1a cac hop
chit co tinh dbi quang va gan 1/3 trong sé nay, cac DPPQ cia dugc chét
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¢6 dic tinh sinh hoc trén co thé song khong giéng nhau. Cac thube co
doanh sb ban chay nhét toan cdu cac nim 2006 — 2012 déu 1a cac thube
chira dugc chit ddi quang. Xu hudng nay doi hoi phai c6 cac PPPT phu
hop trong nghién ciru phat trién san pham ciing nhu trong kiém tra chat
lwong, nghién ctru SKD va danh gia TDSH cac thude ddi quang.

Céc PPDQ c6 cong thirc cdu tao hoa hoc gidng nhau va nhiéu tinh
chat Iy-hoa twong tu nhau nén trén thuc té khong thé phén tich bang cac
phuong phap HPLC, GC hoic CE thong thuong. Pic diém thuong dugc
st dung dé phan tach hai DPPQ ciia mot hdn hop racemic bang cac
PPPT hoa Iy 1a kha ning twong tac khac nhau cia cac DPPQ ddi voi
mot chat chon loc hoat quang xac dinh. Trong dung dich, sy tuong tac
gita tac nhan chon loc hoat quang (Re-S) va cac dong phan hitu tuyén
(R-A) hoic ta tuyén (S-A) duoc mo ta bang cac phuong trinh phan Ung:

(R)- A+(Re— 8)—2R 5 [(r)- 4--(Re- 5)]

(8)- A+ (Re-8)—ES,](5)- A---(Re- 5]
Hdn hop céac phirc hop phi dbi quang tao thanh c6 niang lugng va do bén
lién két khac nhau phu thudc vao céu tao cia dong phan va tac nhan
hoat quang. Su khéc biét gitta cac héng sb tao phtrc Kg, Kg va su khac
biét vé& do bén cua céc phuc hop tao thanh 1a co sd hoa ly cua viéc phan
tich dong phan ddi quang bang phuong phap sic ky hodc dién di. Tuy
theo co ché tao phuc va dac diém cua PPPT, cac tac nhan chon loc hoat
quang c6 thé dugc thém vao hé thdng phan tich theo mot trong hai cach
1a tryc tiép hodc gian tiép.

Atenolol 1a mot dan chit ctia benzenacetamid (CTPT: C4H»N,05,
KLPT: 266,3 g/mol) va c6 tén khoa hoc la 4-[2-hydroxy-3-[(1-
metyletyl)amino]propoxy] benzeneacetamid. Do phan tir ¢6 cdu tao bét
dbi xung, trong cong thirc ciu tao phan tir, nguyén tir carbon bat dbi &
manh nhanh lién két cac nhom thé khac nhau nén ATN c6 cac DPDQ ta
tuyén va hitu tuyén. Trong hai DPPDQ, S-ATN c6 tac dung trc ché chon
loc f—adrenergic cao hon va cac tac dung phu nhu loan nhip, danh tréng
nguc it hon so voi R-ATN. ATN la mét trong s6 it cac duge chat dbi
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quang, d3 duoc Co quan quan 1y thudc cia mot s nude dong ¥ cap
phép cho luu hanh song song & ca hai dang ATN racemic va S-ATN.
Céc thube don dong phan S-ATN c¢6 ham luong bang 1/2 ham luong
thuéc ATN racemic. Tuy vay, ATN la mot dugc chit c6 SKD khong
cao, ndng do dugc chit trong mau thip va dao dong manh giira cac ca
thé dong thoi SKD ciia S-ATN so véi ATN racemic chua dugc nghién
ctru, thiét 1ap day di. Do dé, can thiét phai xay dung PPPT cac DPPQ
ctia ATN trong ché pham thudc va trong dich sinh hoc nhim danh gia
chat luong va so sanh SKD céc thube d6i quang ATN.

Viéc nghién ctru phan tich va quan 1y chét luong thudc dbi quang
ATN néi riéng va mot sb thudc d6i quang khac noi chung tai Viét Nam
con nhiéu han ché va méi dwoc quan tdm trong mot sé nam gan day.
Duoc dién Viét Nam lan xuat ban tht IV ndm 2009, méi chi c6 03
chuyén luan quy dinh murc gi¢i han tap chit déi quang cho cac duoc
chat dexclopheniramin, lamivudin va timolol. Trong nhirng nim gan day
moi c6 khoang 10 nghién ciru phén tich tap chat ddi quang trong cac ché
pham thude dugc tién hanh. Chua c6 nghién ctru nio, phan tich DPPBQ
cua ATN trong ché phém va trong dich sinh hoc dugc cong bo.
CHUONG 2. NGUYEN LIEU, TRANG THIET BI, NQI DUNG VA
PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu, trang thiét bi
2.1.1. Dung méi, héa chit va chit chuin
- Chat chuan: Atenolol — VKNTTW, ham luwong 100,17%, do am
0,11%; SKS: 0102093. S-ATN - Sigma, ham Iugng 99,3%, 16:
021M4620V. R-ATN — Sigma, ham lugng 99,9%, 16: STBD2674V.

- Cac dung mdi, hoa chét thudc thr dung trong nghién ctru: Pat tiéu
chuén LC-MS, HPLC va tinh khiét hoa hoc tuy theo tung loai.

- Cac mau HT do Vién huyét hoc va truyén mau TW cung cip ding
trong xdy dung va tham dinh PPPT trong dich sinh hoc.

2.1.2. Thiét bi, dung cu phan tich

- Tét ca cac thiét bi duoc kiém tra, hiéu chuin dinh ky dap tng yéu cau
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GLP va ISO-IEC 17025, bao gdém céc thiét bj phan tich: May HPLC:
(Shimadzu—Nhét Ban); may UPLC-MS/MS (Thermo Scientific-My);
méay CE (Agilent-My). Ngoai cac thiét bi phan tich chinh néu trén con
¢6 can phan tich (d = 0,01 va 0,1 mg), may do pH, may thi d0 hoa tan,
cac thiét bi xtr 1y, chiét tach va bao quan mau nhu: May lic siéu am, lic
co hoc, ly tAm, ti lanh sau bao quan mau. ..

- Cac dung cu phan tich bao gdm: Cot dién di mao quan silica nung
chay; cic c6t HPLC c6 thanh phan pha tinh hoat quang khac nhau;
micropipet va cac loai dung cu thuy tinh chinh xac, dung cu thiy tinh
pha va xtr Iy mau...

2.2. Péi twong nghién ctru

2.2.1. Méu thuéc nghién civu

- Thudc vién nén ATN dang racemic: 03 thudc Viét Nam san xuét va 01
thudc biét duge gbe (Ternomin 50mg — AstraZeneca, Anh).

- Thudc vién nén S-ATN: 01 thudc do AhGook Pharm. Ltd., Han Quéc
san xuit va 03 thude cua Emcure Pharmaceutical Ltd., An Do.

2.2.2. Miu huyét twong nguwoi chira atenolol

- Cac mau HT tu tao chira ATN: Hoa tan chudn ATN hodc chuén R-
ATN hay chudn S-ATN trong HT tring véi cac ndng d6 khac nhau.

- Mau thir: Cac mau HT ctia NTN tham gia nghién ctu khao sat
SKD/TPSH céc thubc ATN (racemic hay S-ATN) hodc cac mau HT cua
bénh nhan sir dung cac ché phdm thudc ATN.

2.3. Noi dung va phwong phap nghién ciru

2.3.1. Nghién ciru dinh lugng atenolol va DPDQ trong ché phim
2.3.1.1. Khao sat xay dung phuong phap

- Phuong phap CE: Nghién ctru phan tach cac DPPPQ bing phuong phap
dién di mao quéan vung trén cdt mao quan silica nung chdy voi cac dung
dich dién ly nén chira tac nhan chon loc hoat quang khac nhau. Nghién
ctru anh huéng ciia cac yéu t6 nhu thanh phan, pH, nong d6 dung dich
dém; ban chét, néng do tac nhan chon loc hoat quang... dén kha nang
tach ddng phan ATN dé lwa chon diéu kién dién di phu hop.
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- Phuong phap HPLC: nghién ctru phan tich cic BPPDQ cia ATN voi
cac cot sic ky chira pha tinh ddi quang c6 thanh phan va ban chat khac
nhau. D6i véi mdi loai cot, tién hanh khao sat: thanh phan, ty 1& cac
thanh phan trong pha dong; anh huéng cia pH dung dich dém... dén kha
ndng phan tach cac BDPDQ.

2.3.1.2. Tham dinh phwong phép

Tién hanh thAm dinh cac PPPT theo huéng dan tham dinh cua duoc dién
voi cac chi tiéu: PO thich hop cia hé théng; d0 dac hiéu-chon loc;
khoang néng do tuyén tinh; gidi han LOD, LOQ; d6 dung; d6 chum.
2.3.1.3. Ung dung PPPT kiém tra chdt lwong cdc thuéc atenolol

- Xac dinh ham luong cac PPPQ ctia ATN trong mot sé ché pham
thudc dang luu hanh biang cac phuong phap HPLC, CE da dugc nghién
ctru xdy dung va thim dinh ¢ trén. Phén tich théng ké, so sanh két qua
dinh lwong ATN cuia cac phuong phap. So sanh két qua dinh luong ATN
toan phan bang cac phuong phap nghién ctru trong luan 4n véi phuong
phap ciia Duoc dién My.

- Phan tich xac dinh ham lugng tap chit R-ATN trong cic ché pham S-
ATN béng cac phuong phap nghién cuu trong luan an. Tu két qua phan
tich, so sanh chét luong cac san phdm.

- Panh gia twong dwong d6 hoa tan in vitro ciia cac thude theo hudng
dan cia WHO, US-FDA trong d6 sir dung cac PPPT nghién ctru trong
luan 4n dé xac dinh ham luong ATN va bPDQ cua cac thudc hoa tan
trong moi truong thir.

2.3.2. Nghién ciru dinh lugng atenolol va DPDQ trong huyét twong
2.3.2.1. Khao sat xay dung phuong phap LC-MS/MS

- Quy trinh xir Iy mau HT: Nghién ctru ky thuat xir Iy mau khac nhau
nhu tua protein hodc chiét 1ong—long véi cac dung méi hiru co. Tir két
qua thyc nghiém, lva chon quy trinh xt 1y mau don gian, thu hdi ATN
va chat chuan ngi vi hidu suit cao va 6n dinh dong thoi khong gay anh
huéng nén mau khi phén tich bang MS.

- Nghién ctru didu kién sic ky: Khao sat véi didu kién sic ky khac nhau.
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Lua chon diéu kién sic ky phan tach dugc cac PPPQ va c6 thé ghép ndi
dugc v6i dau do MS.

- Nghién ciru cac diéu kién MS/MS: Khao sat anh hudng cua cac yéu tb
nhu dién thé, nhiét 46 dau phun; Iuu lugng khi nitrogen cung cép cho
ngudn ion... toi qua trinh ion hoa ATN tai ngudén ESI. Nghién ctru qua
trinh phan manh ion [ATN+H]', xac dinh co ché phan manh; sé khoi
cua ion con dung dé dinh tinh, dinh luong ATN trong PPPT va muc
nang lugng t6i wu cho qua trinh phan manh.

2.3.2.2. Tham dinh phwong phdp LC-MS/MS

Tién hanh theo huéng dan tham dinh PPPT thudc trong dich sinh hoc
cia My va chau Au céc chi tieu: B ddc hiéu-chon loc; khoang néng do
tuyén tinh; gidi han dinh lugng dudi; anh hudng cia nén mau; do dang;
d6 d6 chum; d6 thu héi hoat chét, chuan ngi va d 6n dinh.

2.3.2.3. Phan tich ATN va PPPQ trong HT nguoi bang LC-MS/MS

- Phan tich xac dinh néng do ATN va DPPDQ trong cac mau HT mot )
bénh nhan bing phuwong phap LC-MS/MS di nghién ctru.

- Phan tich xac dinh néng d6 ATN va DPDQ trong cic mau HT cua 18
NTN tham gia nghién ctru khao sat SKD hai thuéc ATN racemic; hai
thudc S-ATN va so sanh SKD ctia mot thue S-ATN so véi thube ATN
racemic biét duoc gdc. Tir cac két qua phan tich, x4c dinh cac thong sb
DDPH (Ciax, Tmax, AUCqs; AUCo, T1n) clia cac PPPQ va so sanh
SKD, TPSH cua céac thubec ATN racemic va S-ATN.

CHUONG 3. KET QUA NGHIEN CUU

3.1. Phan tich atenolol va cac PPDQ trong ché phﬁm thude

3.1.1. Nghién cwu phwong phap CE phdn tich DPDQ atenolol

3.1.1.1. Khdo sat, lva chon cdc diéu kién dién di

D3 nghién ctru khao sat anh huéng ciia cac yéu t6 nhu: thanh phin dung
dich dém, tac nhan d6i quang trong dung dich dién ly nén, anh hudng
cua pH dung dich dém, hi¢u dién thé & hai du mao quan... dén kha nang
phan tach cac PPDQ cua ATN trén hé théng CE.

Tir cac két qua thuc nghiém va nhan xét anh huéng cua cac yéu té da
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xay dung dugc phuong phép dién di mao quan vung (CZE) phan tich

cac DPPPQ ctia ATN trong ché phidm thude nhu sau:

- Cot mao quan silica nung chay kich thudc 48,5 cm x 50 pm (chiéu dai

hiéu dung 40 cm). Nhiét do: 25 °C, dién thé hai dau mao quan 25 kV.

- Dung dich dién ly nén: Pém Tris(hydroxymethyl)-amino methan 50

mM, pH 4,0 (TRIS pH 4) chita 8 mM Carboxylmetyl-5-CD (CM-4-CD).

3.1.1.2. Tham dinh phirong phdp CE

Tién hanh theo hudng dan tham dinh phuong phap cua cac duoc dién va

cho két qua nhu sau:

- PPPT dic hiéu-chon loc dbi véi cac DPPQ cua ATN. Pién di dd cac
mau chuan R,S-ATN, S-ATN, mau thit ATN racemic va miu gia
duoc duoc trinh bay ¢ Hinh 3.5. Pién di 6 mau chuén R,S-ATN, gia
tri ty cta cac dong phan S-, R-ATN lan luot 1a 9,321 va 9,924 min
(RSD < 2,0%); Rs gitra cac pic dong phan 14 2,74.

DADTD, =164 4R350 10 (TENOLOU a5 008860 DADTD, Sie 104 Ref-361 10 (ATENOLOLT IS TB0NERRL)

() . (b)

T T T T T T T T T T
2 I 0 ] o i 2 ¢ § 8 0 _ai

2
DADTD, Si- 104 Ref36010 ATENOLOL T35 TB0NES8D) DADTD, Si- 104 Ref-361 10 (ATENOLOLT3IS 806D

(©) (d)

Hinh 3.5. Pién di do cdc mdu placebo (a), chudn R,S-atenolol (b),
chudn S-atenolol (c) va mdu thir Atenolol STADA (d)
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- Khoang ndng do tuyén tinh tir 20~70 pug/ml d6i véi cac DPDQ va tir
40-140 pg/ml ddi voi R,S-ATN, hé s6 tuong quan r > 0,99.

- Do dang cua phuong phap dbi voi S-ATN 1a 98,9 + 0,51% (n = 9)
dbi voi R-ATN 14 99,5 + 0,89% (n = 9).

- Gia tri RSD% d6 l1ap lai cia S-ATN, R-ATN lan luot 13 1,35 va
1,59% (n = 6). Gia tri RSD% d¢ chinh xac trung gian cta S-ATN, R-
ATN lan luot 1a 1,18 va 1,32% (n = 9).

3.1.2. Dinh lwong ciac DPDQ ciia ATN trong ché phim bang HPLC

3.1.2.1. Nghién ciru xdy dung phwong phap HPLC

Tién hanh nghién ctru kha nang phan tach cic DPPQ cua ATN bang 5

¢ot HPLC chua pha tinh dbi quang khac nhau: Cot Ultron ES — OVM

(ovomucoid protein), Chiralcel AGP (al-acid glycoprotein), Chirex

3022 (tac nhan hoat quang kiéu Pirkle), Astec Cyclobond I (d4n chét p-

CD tu nhién) va Chiralpak CBH (cellobiohydrolase).

Tir céc két qua thuc nghiém va phan tich kha nang phan tach cua hé sic

ky da xay dung duoc 2 phuong phap HPLC sir dung dau do mang diode

va cot sic ky dbi quang phan tich cac DPDQ ciia ATN trong ché pham:

« Phuwong phap 1:

- Cot Chirex 3022 (4,0 x 250 mm; 5pm).
- Pha déng: n-hexan — 1,2 diclorometan — MeOH — acid TFA, ty 1€
57,5:35:7,5:0,2 (v/v/v/v). Toc d6 dong 1 ml/phiit.

« Phuong phap 2:

- Cot Chiralpak CBH (4,0 x 150 mm; 5pm).
- Pha dong: 2-propanol — dung dich dém amoni acetat 10 mM, pH
5,9 ty 18 10 : 90 (v/v). Téc d6 dong 0,7 ml/phut.

Séc ky @6 phan tich mu chudn R,S-ATN bang hai phuong phap HPLC

duogc trinh bay ¢ Hinh 3.12 va Hinh 3.13.

Phan tich trén ¢4t Chiralpak CBH, d6 phan giai giita cac pic PPPQ 1on

(Rs > 5), thoi gian phan tich ngin (dudi 8 min). Do viy, trong luan 4n

chi trinh bay két qua tham dinh PPPT cac DPPQ cia ATN trong ché

pham bing phuong phap HPLC v&i cot Chiralpak CBH.
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Hinh 3.13. SKP mau R,S-ATN phdn tich trén cét Chiralpak CBH
3.1.2.2. Tham dinh phwong phip HPLC

Tién hanh tham dinh theo hudng dan cua cac duge dién cho két qua:

- Phuong phép dic hiéu-chon loc voi ATN. SKP mau gia duoc khong
¢6 pic. Phan tich 06 mau chudn R,S-ATN, trén SKD cac pic PPPQ
tach nhau véi Rs = 5,298; tg cua R- va S-ATN lan luot 1a 3,772 va
5,524 min (RSD < 0,5%). Cac pic can d6i, RSD dién tich, chiéu cao
cac pic déu < 1,0%. SKD mau thir cac pic ¢6 tg va phd UV tuong
g v6i cac pic trén SKD mau chuan.

- Khoang ndng d6 tuyén tinh ddi véi cac DPPQ déu tir 2,5 dén 50
pg/ml, hé sb twong quan r > 0,999.

- Gi6i han phat hién cua phuong phap ddi voi cac PPPQ 1a khoang
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0,08 pg/ml; gigi han dinh lugng ddi véi R-ATN 1a 0,272 pug/ml
(twong duong v6i mue gidgi han 0,02% so véi ham lugng S-ATN).
- Phuong phép cé d6 ding = 99,0% (min: 98,1%; max: 99,6%). Do
chinh xac véi RSD < 2,0%.
3.1.3. Phén tich ATN va cdc PPPQ trong ché phim
3.1.3.1. Pinh lwong ATN va cic PPPQ trong ché pham
- Tién hanh phan tich xac dinh ham lugng ATN va cac DPPQ trong 8
mau thudc (4 miu racemic, 4 mau S-ATN) bang cic phuong phap
HPLC, CE di nghién ctru. Cac miu thudc déu dat yéu cau vé % ham
luong hoat chét so nhan (ndm trong gidi han 90 — 110%).
- Ham lugng ATN va cac DPPQ trong mau thir xac dinh bang HPLC va
CE khéc nhau khong c6 y nghia théng ké (p = 0,05). Hai phuong phap
c6 d¢ chinh xac twong duong nhau.
- Phan tich ANOVA (Bang 3.13), ham luong ATN toan phan trong mau
thir x4c dinh bang cac phuong phap nghién ctru trong luan an va ham
luong ATN toan phan xéac dinh bang phuong phap HPLC cua Dugc dién
My (diéu kién sic ky khong tich DPPQ) khong khac biét.
Bdng 3.13. So sanh két qua dinh heong ATN bang cdc phwong phdp

Nguﬁn Téng binh  Béc Trung binh  Fry P
bién thién phuong tw do binh phuwong value value
Giira cac PP 0,421333 2 0,210667 0,34 0,72
Trong mdi PP 7,516000 12 0,626333
Téng 7,937333 14

3.1.3.2. Xac dinh ham lwong tap R-ATN trong cdc mau thuoc S-ATN
Phan tich xac dinh ham lugng tap PPPQ lién quan R-ATN trong 04
mau thubc S-ATN bang phuong phap HPLC nghién ctru trong luén an.
Két qua c6 3 mau thudc gidi han tap chat dat yéu cau, 1 mau thude ¢
gidi han tap chét > 2,0%.

3.1.3.3. Dinh lwong ATN va DPPQ trong so sanh dé hoa tan in vitro
Két qua thuc nghiém cho thdy, phuong phap HPLC da xay dung phu
hop dé xac dinh ATN va cac DPPDQ hoa tan trong cac méi truong thir do
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hoa tan. Cac déng phan S- va R-ATN cua thudc racemic c6 ty 1¢ hoa tan
tai cac thoi diém tuong tu nhau. DJ hoa tan in vitro cia cac thudc tuong
duong nhau. Biéu d6 hoa tan cua cac thudc trong méi trudng thir 46 hoa
tan pH 1,2 dugc trinh bay ¢ Hinh 3.19.

L
<

R.3-ATN/ Atenolol Stada —#—R-ATN/ Atenolol Stada
ik S-ATN/ Atenolol Stada —+—R-ATN/ Ternomin
=8 5-ATN/Ternomin —&8—PR_ S5-ATN/ Atenolol
——S-ATN/S-atenolol 25mg  —=—35-ATN/Afpure2s

Luwong hoat chit hoa tan (mg)
1}

Thi gian (phat) 30 45

0 15

Hinh 3.19. Biéu d6 hoa tan cia cdc thuéc trong méi trieong pH 1,2
3.2. Phan tich atenolol va cac PPPQ trong huyét twong
3.2.1. Dinh lugng cac DPDQ cua ATN trong HT b&ng LC-MS/MS
3.2.1.1. Nghién curu xdy dung phwong phadp
Tién hanh cac nghién ctru khao sat quy trinh xir Iy mau HT, diéu kién
sic ky va diéu kién MS/MS nhu Muc 2.3.2.1. T cac két qua thuc
nghiém, xay dung dugc phuong phap LC-MS/MS dinh luong céac
DbPDQ cia ATN trong HT nhu sau:
% Quy trinh xir Iy mau HT: 1,0 ml HT, thém 50 pul dung dich IS va 500
ul NH,OH 0,1M. Chiét v6i 5 ml cloroform. Lic co hoc, ly tim 3000
vong/phut x 5 phut. Lay 16p cloroform, c¢6 bay hoi dung méi dén can.
Hoa cén trong 1,0 ml pha dong va sic ky.
% Diéu kién sdc ky: Cot Chiralpak CBH (4,0 x 150 mm; 5 pm). Pha
dong: 2-PrOH — amoni acetat 10 mM (pH 5,9) ty 1& 10:90. Téc d 0,7
ml/phut. Thé tich tiém mau 5 pl
% Diéu kién khoi phé: Pho khdi Triple Quadrupole MS/MS, ngudn ion
hoa ESI (+). Céc thong sb cua thiét bi khéi phd nhu Bang 3.17.
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Bdng 3.17. Diéu kién khoi phé dinh heong atenolol va chudn ndi

Théng s 5 Hoat chat R-ATN S-ATN Esomeprazol (IS)
Dién thé ngudn phun 3200V | 3200V 3200V
Nhiét d6 ngudn phun 200°C 200°C 50°C

Ap suit khi mang 40 psi 40 psi 40 psi
Nhiét d6 mao quan 360°C 360°C 360°C

Ton ban dau, m/z 267,0 267,0 346,1

Thé phan manh ion 17V 17V 11V

Ton tao thanh, m/z 190,0 190,0 198,0

3.2.1.2. Thiam dinh phwong phdp

Tién hanh thim dinh theo hudng dan ciia US-FDA va EMA. Két qua:

- Phuong phép dic hiéu-chon loc v6i S-, R-ATN. SKP mau HT tréng,
méau HT chtra chuan S-, R-ATN nong d6 2,5 ng/ml trinh bay ¢ Hinh
3.29. Trén SKD, cac pic PPPQ tach hoan toan Rs > 5 va khong bi

anh huong boi cac thanh phan tap c6 trong nén mau.
RT: 0.00 - 7.50 RT: 0.00 - 6.80

I

O

1. t 4.
100 100
1.45
80 1.71 3.37 50
60 4.70 5.88
40 o

T T T T T T T T T T T Tt LIS N N B B B B B S e
o 2 4 6 o
Time (min) Time (min)

Hinh 3.29. SKD tinh chon loc—ddac hiéu dinh lvong cac PPDQ cua ATN
trong HT bang LC-MS/MS: mdu HT trang (phai); mau HT chira chudn
R,S-ATN (trai)

Chi giai hinh: SKD tong cac ion (TIC): cira s6 trén cling; SKD chon loc ion
atenolol (SRM, m/z: 267 = 190): cira s0 gitta; SKP chon lgc ion chuin nodi
(SRM, my/z: 346 - 198): cira sd dudi.
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- Phuong phap c6 khoang tuyén tinh rong tir 2,5 — 500 ng/ml. Gi6i han
dinh luong dudi 2,5 ng/ml. Do ding, d) chinh xac dat yéu cau.

- Hiéu suat chiét ATN va chuan ndi cia quy trinh xtr Iy mau ~ 90%.
ATN 6n dinh trong qua trinh xtr I mau, phan tich va bao quan dong
lanh mau HT & -35 + 5°C sau 60 ngay.

3.2.2. Nghién civu dinh lwong ATN trong HT bing LC-MS/MS

3.2.2.1. Nghién cuu xdy dung phwong phadp

Tién hanh nghién ctru nhu Muc 2.3.2.1. Tir két qua thyc nghiém xay

dung phuong phap LC-MS/MS phén tich ATN trong HT nhu sau:

Quy trinh xir 1y mau HT: Tuong ty quy trinh xir ly mau HT -
phuong phap LC-MS/MS dinh luong cac PPDQ cia ATN.

% Diéu kién khoi phé: Tuong ty nhu phuong phap LC-MS/MS phéan

tich cac DPPQ nhung nhiét d6 ngudn phun giam con 50°C, ap suat khi

mang giam con 20 psi va chudn noi 1a diltiazem.

% Diéu kién sdc ky: Phan tich trén cot pha ddo C18 (2,0 x 50 mm; 1,8

um) 6n dinh & 40°C. Pha dong chira MeCN — dung dich amoni acetat 2

mM ty 1¢ 70 : 30. Téc do 0,2 ml/phut.

3.2.2.2. Tham dinh phwrong phdp LC-MS/MS dinh lrong ATN

Tién hanh thim dinh theo hudng dan ciia US-FDA va EMA. Két qua:

- Phuong phap dic hiéu-chon loc vi ATN. SKP cic mau HT tring,
mau HT chira chudn ATN ndng d6 5 ng/ml trinh bay ¢ Hinh 3.31.

RT: 0.00 - 2.85 RT: 0.00 - 3.20
1005 2 _o0.28

100
1.42 1.89 5 g
so
50
60
a0 "
0.18

] ] RT: 1.36
8 ) =1
5100 1.35 g1
= =2
S 0.72 1.66 S
=2 80 282 2 50
2 2
& 60 =
5] 5]
.12 H
&£ 50 O~ o 28 =3 RT: 1.85
90 0.72 41.63 _1.89 a1
80 7
70
L s L e e e e e s ey s e e
o 1 o 1 2 3
Time (min) Time (min)

Hinh 3.31. Bé dac hiéu—chon loc cua phwong phap LC-MS/MS
dinh lwong ATN toan phan: mau HT tring (trdi); mau HT chudn (phdi)
Chu giai hinh: SKP chon lgc ion cua ATN (SRM, m/z: 267 - 190) - &
gitra. SKB chon loc ion cta diltiazem (SRM, m/z: 415 > 178) - & dudi.
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- Két qua phan tich miu ATN cé ndng do thip nhit dudng chuén
khong bi anh hudng béi nén mau.

- Phuong phép c¢6 khoang tuyén tinh rong tir 5 — 1000 ng/ml. Giéi han
dinh Iugng dudi 5 ng/ml. Bo dung, dd chinh xac dat yéu cau. Ty 1€
thu hdi chun ndi cua quy trinh xir Iy mau dat 75,5%.

3.2.3. Phdn tich ATN va DPDQ trong HT bénh nhin va NTN

3.2.3.1. Dinh lwong ATN toan phan trong HT

Phén tich 20 mau HT tu tao chira ATN & hai khoang ndng do thap theo

hai phuong phap LC-MS/MS da xay dyng va tham dinh & trén. Két qua

phan tich thong ké t-test, ndng d6 trung binh ATN toan phan trong cac
méau HT x4c dinh bang hai phuong phap LC-MS/MS khéc nhau khong

¢6 ¥ nghia théng ké véi mire do tin cay trén 95%.

3.2.3.2. Phdn tich ATN trong HT bénh nhan

Phén tich xac dinh ndng d6 cac PPPQ ciua ATN trong 23 miu HT cua 8

bénh nhén diéu tri bénh tim mach noi trt, phac dd diéu trj co chi dinh

ding thudc ATN déng ¥ tham gia nghién ciru bang phuong phap LC-

MS/MS di xay dung. Két qua trinh bay & Bang 3.38.

Bdng 3.38. Nong dé ciac PPPQ ciia ATN trong HT bénh nhdn

Bénh MAiu Oh Miu 2h Miu 24h
Stt nhin  [R-ATN|S-ATN | R-ATN | S-ATN |R-ATN | S-ATN
1 | TVH 0 0 178,6 | 1756 | 9.1 9,3
2 |HT.T 155 | 14,7 | 1246 | 1224 * *
3 |TV.C 212 | 22,6 | 886 | 904 | 248 | 235
4 |HV.S 12,7 | 12,1 | 1024 | 100,1 | 11,8 | 12,5
5 |N.V.S 0 0 1383 | 1342 | 7.8 8,3
6 | LTV.A 184 | 19,5 | 91,8 | 943 | 21,2 | 204
7 |N.T.T.H 0 0 732 | 70,1 9,0 10,2
8 |LT.TH 8,2 9,1 56,7 | 582 7,7 7,6

Két qua thyc nghiém cho thiy, phuong phap c6 d6 dic hiéu-chon loc va
d6 dung cao. Két qua phan tich khong bi anh hudng bai cac thude sir
dung dong thoi trong phac d6 diéu tri cia cac bénh nhan. Mot sb mau
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HT thoi diém 0 gio ndng d6 ATN > 0 do bénh nhan di sir dung thude
ATN trudce khi tham gia vao nghién clru ctia chung t6i.

3.2.3.3. Phdn tich ATN trong huyét twong NTN tham gia nghién citu so
sanh SKD thuéc ATN

Muoi tam thanh nién khée manh, tinh nguyén tham gia nghién cuu duogc
chia 1am 3 nhém, mdi nhom 6 ngudi: Nhém 1, so sanh SKD cua
Atenolol Stada 50mg va Ternomin 50mg (thubc ATN racemic); nhom 2,
so sanh SKD hai thudc S-ATN (Atpure”™ 25 va S-atenolol 25mg); nhom
3, so sanh SKD ctia S-ATN giita mot thudc ATN racemic (Ternomin
50mg) v6i mot thude S-ATN (Atpure® 25). Thiét ké nghién ctu don
lidu, chéo 2 x 2. Trong mdi nhom, mbi giai doan, NTN uéng 1 vién
thudc thir hodc 1 vién thude di chimg theo trinh ty sir dung thude ngau
nhién héa va nguoc nhau & hai giai doan. Tién hanh cho NTN udng
thudc va ldy cac mau mau. Liy 14 mau mau/giai doan x 5 ml mau/mau
trén mdi NTN. Nghién ctru dugc HPPD trong nghién ctru Y sinh hoc
phé duyét d& cuong trudce khi tién hanh.

SKD phan tich LC-MS/MS xéc dinh nng d6 cac PPPQ ciia ATN trong

mot sé6 mau HT ctua NTN duoc trinh bay ¢ Hinh 3.36; 3.38.
RT: 0.00 - 7.00 RT: 0.00 - 7.00
RT: 3.70

100 100
RT: 5.89
50 50
@ @®
= RT: 3.70 2 RT: 5.87
g100 . < 100
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© — —
© RT: 4.34 o .
&100 &;100 RT: 4.37
50 50
I"'I"'I"'HIII |||||||||||T|||
0 2 6 0 2 4 6

Time (min)
Hinh 3.36. SKP mau HT ciia
NTNO2 — 2,5h (ATN racemic)

Time (min)
Hinh 3.38. SKP mau HT cia
NTNOS — 2,0 h (S-ATN)
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Tir két qua phan tich, xac dinh cac théng s6 DPH va SKD cua cac thude
(Bang 3.43) va dudng cong ndng d6 duoc chit - thdi gian cua cac thube
(Hinh 3.40 va Hinh 3.41).

300 ~— Atenolol-STADA 50mg
=®—Termomin 50mg
) &% —4= Atpure 25mg
3200 - S : €

—&—Vién S-atenolol 25mg

0.0 4.0 8.0 12.0 16.0 20.0 24.0
Thi gian (gio)

Hinh 3.40. Puong cong trung binh nong dg S-ATN — thoi gian cia cdc

ché pham thuéc trén nguoi tinh nguyén Viét Nam

500 =de— Atenolol-STADA 50mg
=®—Termomin 30mg

400 -
=
E
s 300 -
<
S0 200 -
&
z
100 -
0 T T T T 1
0.0 4.0 80 120 160 200 240

Thei gian (gio)

Hinh 3.41. Puong cong trung binh nong dg R,S-ATN — thoi gian
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Bdng 3.43. Théng s6 DPH trung binh ciia mét sé thuoc ATN trén NTN

w Cmax Tmax AUC AUC T12
Thube (ng/ml) (h) |(g.mlI.h)| (ngml.h) | (h)
Ternomin 50mg (n =12)

R-ATN 196,4 2,17 1478,0 1559,8 5,34
S-ATN 192,0 2,15 1428,0 1541,1 5,39
R,S-ATN 388,4 2,16 | 29053 3137,0 537
Atenolol — STADA 50mg (n = 6)

R-ATN 182,7 2,25 1422,8 1495,1 525
S-ATN 177,8 2,25 1342,5 1414,8 531
R.S-ATN 360,5 2,25 2765,3 2909,9 528
Atpure® 25mg (n =12)

SATN | 2593 | 231 | 17799 | 19061 | 524
Vién nén S-atenolol 25mg (n = 6)

SATN | 1965 | 192 | 13487 | 14292 | 5,19

CHUONG 4. BAN LUAN
4.1. Phén tich PPPQ ciia ATN trong ché phim bang HPLC va CE
Cac DPPQ c6 cong thirc héa hoc va tinh chat hoa 1y gidng nhau nén
khong thé phan tach véi cac diéu kién phan tich thong thuong. Dya trén
nguyén tic cac DPPPQ phan tmg véi mot tac nhan déi quang thich hop
s& tao cac phirc hop phi d6i quang c6 niang luong lién két va do bén khac
nhau tily thudc vao sy tuong tic giita cic dong phan va tac nhan, ching
toi da xay dung dugc cac phuong phap HPLC, CE phan tich cac PPPQ
ciia ATN. Phuong phap HPLC sir dung cot sic ky chta pha tinh ddi
quang cellobiohydrolyse c6 ban chat 1a mot protein, chat hoat quang tu
nhién, phan tir lugng 16n va ¢6 nhiéu trung tim bat ddi xtimg dé tao phirc
hop véi cac BDPPQ. Phuong phap CE sir dung tac nhan chon loc hoat
quang dan chat B-CD mang dién tich trong dung dich dién ly nén dé
tuong tac tao phtrc “1dng” vé6i cac ddng phan R- va S-ATN.

So v&i phuong phap HPLC, phuong phap CE tén it hoa chit, thube
thir cho xr Iy mau va chay may. Dung dich dién ly nén it doc hai véi
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mdi trudng va an toan cho kiém nghiém vién. Tac nhan hoat quang dugc
thém vao dung dich dién ly nén nén viéc thay ddi loai va ndng do tac
nhan khi nghién ctru khao sat phan tach cac PPPQ tuong ddi dé thuc
hién. Trong khi d6 phuong phap HPLC sir dung céc cot sic ky chtra pha
tinh hoat quang, mdi loai pha tinh hoat quang chi thich hop cho phan
tach mot s6 DPDQ nhét dinh, nén viéc khao sat lya chon diéu kién sic
ky bi bo hep va kho khian hon. Tuy viy, két qua thdm dinh cho thay
HPLC c6 d6 nhay t6t hon so véi CE. Gia tri LOD va LOQ cuia phuong
phap HPLC nho hon khoang 50 — 70 1an so v&i phuong phap CE. S& di
phuong phap CE c6 d6 nhay thdp hon 1a do dau do co thé tich nho,
quang 16 ngin (bang v6i duong kinh trong ciia c6t mao quan) va thé tich
tiém mau it hon. Do vy dé xac dinh tap R-ATN trong nguyén liéu hay
ché phadm S-ATN thi phuong phap HPLC nén 1a sy lya chon hang dau.

Phuong phap CE nghién cltu trong ludn an c6 thoi gian phan tich
duogc rat ngan tir 2 — 4 1an so voi cac phuong phap CE phan tich ATN va
cac DPPQ ciia mot sd tic gia da cong bd. Mic du, thoi gian phéan tich
rit ngan, nhung do phan giai gitta cac dong phan S- va R-ATN vén
tuong duong v6i cac phuong phap di cong bd va dat yéu cau cua phép
thir dinh luong quy dinh trong dugc dién. Thoi gian mot lan phan tich
ngén tao nhiéu thudn loi va kinh té cho cong tac kiém tra giam sat chét
luong thudc trén thuc té.

Phuong phédp HPLC dinh lugng cic DPDQ cua ATN nghién ctu
trong ludn 4n, c6 thoi gian phén tich ngin (7,5 phut), do phan giai do
phan giai giita cac dong phan 16n (Rs > 5) va LOQ nhé (0,273 pg/ml).
So voi mot sé phuong phap HPLC dinh lwong cic PPPQ cia ATN
trong ché pham thudc da duoc cong bd, phuong phap HPLC nghién ctru
trong ludn 4n co thoi gian phan tich ngén hon khoang 1,5 — 4 lan; Rs 16n
hon 1,5 — 2,5 1an va LOD, LOQ nho6 hon khoang 4 — 50 lan. Vi gia tri
LOQ nhé, phuong phap HPLC da nghién ciru pht hop dé xac dinh ham
luong tap chat R-ATN c6 trong cac mau nguyén liéu va thuée S-ATN.
4.2. Phén tich ATN va PPPQ trong huyét twong bang LC-MS/MS
% Phuwong phdp xir 1y mau huyét twong: Co vai trd quan trong trong
phuong phap LC-MS/MS. Xt Iy mau HT gitip loai bo tap chét, loai bo
cac tac nhan anh huong dén qua trinh ion hoa hoat chat can phan tich &
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ngudn ESI. K¥ thuat xtr Iy mau HT bang két tiia protein don gian, hiéu
sudt thu hdi ATN kha cao (60-70%) song khong loai bo duge cac tac
nhan gy anh huong nén mau. ATN 1a mot base yéu (pKa = 9,6), do tan
trong cac dung méi hitu co khong phan cyc ting khi pH dung dich mau
tang nén c6 thé chiét ATN trong HT bang dung méi hiru co khong phan
cuc sau khi kiém héa mau. So v&i SPE, chiét 1ong—16ng van c6 ty 1é thu
hoi ATN cao (> 80%) va ciing khong gay anh hudng nén mau khi phan
tich MS/MS nhung lai don gian hon; khong doi hoi trang thiét bi dic
biét; dé dang trién khai tai nhiéu phong thi nghiém, mang lai hiéu qua
kinh té cao khi 4p dung trong cac nghién ctru phai phan tich mot sb
lugng 16n cac mau nhu cac nghién ciru SKD va danh gia TDSH.

% Vé phwong phdp LC-MS/MS phan tich ATN trong HT:

So v6i cac phuong phap HPLC dinh luong thudc trong dich sinh hoc sir
dung cac dau do thong thudng nhu DAD, huynh quang, ECD hoic do
d6 dan... phuong phap LC-MS/MS dinh lugng thudc trong dich sinh hoc
c6 d6 dac hi¢u-chon loc va dac biét la do nhay, gioi han dinh lugng tot
hon nhiéu 1an. S¢ di phuong phap LC-MS/MS c6 d¢ dac hi€u-chon loc
va d6 nhay tdt 1a do phuong phap két hop cac wu thé cua phuong phap
HPLC va phuong phap MS/MS.

Céc phuong phap LC-MS/MS dinh lugng ATN va cac BPDQ trong
HT nghién ctru trong ludn 4n da dugc tham dinh diy du va dap ing cac
yéu cau ddi v6i PPPT thude trong dich sinh hoc ciia US-FDA va EMA.
So véi cac phuong phap LC-MS/MS dinh lugng ATN toan phan trong
HT da cong bd ciia mot sb tac gia, phuwong phap LC-MS/MS dinh luong
ATN toan phan nghién ciru trong luén an c6 gia tri LOQ va LLOQ thép
hon tir 5 — 10 1an. Ddng thoi do sir dung cot sdc ky c¢6 kich thudc hat
nhdi nhé (1,8 pm) va hé théng sic ky 1ong siéu hiéu nang (UPLC) nén
phuong phap LC-MS/MS dinh lwong ATN toan phin nghién ctru trong
ludn 4n c6 thoi gian phan tich mot mau rat ngin (chi 2,5 phut), ngin hon
nhiéu so voi cac phuong phap di dugce cong bd. Thoi gian phéan tich
ngin phu hop cho tmg dung can phan tich mot sé luong 16n miu nhu
cac nghién ctru SKD va TDSH.

Dé phan tich cac DPPQ cua ATN trong dich sinh hoc, cac tac gia
thuong sir dung phuong phap HPLC véi dau do UV hodc huynh quang.
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Cho dén nay, chua c6 nghién ctru phan tich cic DPPPQ ciia ATN trong
HT bang phuong phap LC-MS/MS nao duoc cong bd. Phuong phap LC-
MS/MS phan tich cac PPDQ cua ATN nghién clru trong ludn an dugc
c6 thoi gian phan tich ngan hon, do phéan giai giita cac pic dong phan
16n (Rs > 5) va gia tri LOQ nhé hon nhiéu so vdi cac phuong phap
HPLC dinh Ivgng DPPQ ctia ATN trong dich sinh hoc da cong bo.

% Két qud kiém tra chat lwong va nghién ciru SKD cdc thuée ATN:

Két qua xéac dinh ham luong tap PPPQ lién quan R-ATN trong 4 mau
thudc vién nén S-ATN cho thdy chi tiéu gidi han tap chét cua cac thube
S-ATN dang luu hanh khong giéng nhau. Do vy, can thiét phai danh
gia ham lugng tap DPPQ lién quan R-ATN bang PPPT thich hop.

Cho dén nay, moéi chi c¢6 cac nghién ciru SKD, TDSH ciia ATN toan
phan duoc cong bb. Cac sé liu SKD va DPH cia S- va R-ATN trén
NTN chua ting duoc cong bd. Két qua nghién ciru SKD, TDSH mét sé
thudc ATN dang luu hanh cho thdy SKD cia S- va R-ATN ¢ NTN Viét
Nam la tuong ty nhau, khong c6 sy dich gitta cdc dang DPPPQ trén lam
sang. SKD cua S-ATN ¢ cac thudc chi chira mot thanh phan dbi quang
¢6 xu hudng cao hon so voi thudc racemic. Thudc ATN racemic do Viét
Nam san xuét nhiéu kha nang TPDSH vdi thube biét duoc géc va cac
thuéc S-ATN dang luu hanh trén thi truong nhiéu kha ning khong
TDSH. Do vay, dé dam bao chat luong, hiéu qua diéu trj can thiét phai
trién khai cac nghién ciru SKD, déanh gia TDSH céac thudc bing cac
phuong phap phan tich PPDQ trong dich sinh hoc phu hop.

KET LUAN VA KIEN NGHI

Luén an d3 hoan thanh cac muc tiéu dé ra va thu duoc két qua:

1. Pa xay dung dwgc cac phwong phap HPLC, CE dinh luwgng cac

PPPQ cita ATN trong mdt s6 ché pham thudc:

% Phuwong phdp HPLC: Phan tach cac DPDQ biang cot sic ky chita pha
tinh ddi quang cellobiohydrolyse.

¢ Phuong phdp CE: Phan tach cac PPPQ trén cdt mao quan silica
nung chay véi dung dich dién ly nén chira CM-p-CD 8mM.

Phuong phdp HPLC c6 gidi han dinh lugng nho (0,27 ng/ml) phu hop

dé xac dinh ham luong tap chat ddi quang R-ATN c¢6 trong cic mau

thudc va nguyén liéu S-ATN ¢ mirc gii han nho hon 0,1%.
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2. Pa xay dung dwgc hai phwong phap LC-MS/MS dinh lwgng ATN
va cac DPPPQ trong HT nguoi:

Céc phuong phap c¢6 chung quy trinh xtr Iy mau HT, chiét ATN bang
cloroform sau khi da kiém héa mau. Phan tich ATN toan phan trong
dich chiét bang HPLC v&i ¢t pha dao con phan tich cac DPPQ trong
dich chiét bang phuong phap HPLC véi cot sic ky chira pha tinh ddi
quang cellobiohydrolyse. Xac dinh néng d6 ATN hoic cac PPPQ trong
dich rira giai sic ky bang phuong phap MS/MS véi nguon ESI (+). Cac
phuong phap LC-MS/MS di dugc tham dinh day du va dap Gng cac yéu
ciu cua My, chau Au dbi v6i mot PPPT thude trong dich sinh hoc.

3. Pi ung dung cic PPPT kiém tra chét lwgng va nghién ciru SKD,
TPSH mét s6 ché pham thudc ATN:

- Phan tich xac dinh ham luong ATN va cac PPPQ trong 08 mau thudc
bang HPLC va CE. Cac phuong phap c6 d6 dung, do chinh xac tuong
duong nhau. Cac mau thudc dat yéu cau ham luong.

- Phan tich xac dinh ham lugng tap R-ATN trong 04 mau ché phim
thudc S-ATN bang phwong phap HPLC. M6t mau thude S-ATN c6 gidi
han tap chit R-ATN vuot qua mrc gidi han chung 2,0%.

- Ap dung phuong phap HPLC dinh lugng ATN va ciac DPPQ hoa tan
trong nghién ctru so sanh do hoa tan in vitro cac thubc ATN. Bén miu
thudc c6 do hoa tan in vitro twong duong nhau.

- Phan tich LC-MS/MS xac dinh néng do cac BPDQ cua ATN trong 23
mau HT bénh nhan va 504 mau HT ctia 18 NTN. S- va R-ATN c6 SKD
tuong ty nhau va khong ¢ sy chuyén dang giira cac dong phan. SKD
thudc S-ATN trén NTN c6 khéc biét v& Cpax, AUC so véi thude ATN
racemic. Hai thudc ATN racemic ¢6 Cpax, Tmax, AUC tuong tu nhau con
hai thudc S-ATN ¢6 Cpax, AUC khong giéng nhau.

KIEN NGHI

Pé dam bao va nang cao chét luong cac thudc chira duge chat DPPQ
no6i chung va ATN ndi riéng dang luu hanh trén thi trudng, chiing t6i co6
mot s6 kién nghi sau:

1) Kiém tra gi6i han tap R-ATN ddi vé6i cac thude S-ATN.

2) Nghién ciru danh gia TPSH cac thudc S-ATN; ATN racemic va so
sanh SKD cac thubec S-ATN véi thude biét duoc géc ATN racemic.
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