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Sw hién dién cla sildenafil trong thwc pham bo vé sirc
khée danh cho nam gidi

V6 Sy Nhat", Nguyén Tran Hwng Yén' va Nguyén Thi Thu Hang’
"Truong Bai hoc Quéc té Hong Bang
’Bénh vién Théng Nhat

TOM TAT
Sildenafil (SDF) la chét trc ché phosphodiesterase type 5 dau tién duoc FDA chap thuan, SDF duoc
strdung rong réi trong diéu tri réi loan curong durong do hoat tinh manh. Vi nhiéu thuc phém bdo vé
strc khde hién nay c6 lién quan dén viéc pha trén bat hop phép, nén sw hién dién ctia SDF trong thuc
ph&m béo vé strc khde la rat quan trong vi phan tmg cd hai nguy hiém, cé thé gay doc. Vi muc dich
kiém soét chét luong va an toan thurc phédm, can xay dung céc quy trinh phéan tich dé cé thé phat
hién va dinh Iegng SDF trong cac thwc phédm bjtap nhiém Nhiéu phurong phép phan tich nhw vay da
duoc xay dung, chang han nhu: séc ky l6p mong, sé&c ky 16ng hiéu ndng cao, sdc ky khi. Bai viét nay
téng hop mét sb nghién ctru vé phuong phap sac ky xac dinh SDF trong cac sé&n phém thuc phdm

b3o vé strc khée trén thj trirong thube nhiéu nude cé két qua phan tich duong tinh véi SDF,

Ttrkhéa: sildenafil, thuc phdm bao vé strc khée, rbiloan cirong duong

1.DAT VAN BE

Sildenafil (SDF), 1-[(3-(6.7-dihydro-1-methyl-
7-ox0-3-propyl-1H-pyrazolo (4.3-d) pyrimidin-
5-yl)-4-ethoxyphenyl) sulfonyl)-4-methyl
piperazine citrate] Ia mot chat (rc ché manh va
chon loc enzym phosphodiesterase typ 5
(PDE-5) chii yéu dwoc tim thay trong thé hang
dwong vat, lam cho cyclic guanosine

monophosphate (cGMP) tich tu trong thé hang.
cGMP dugc phan hidy béi PDE-5, chiu trach
nhiém truc tiép tao ra sy thw gian co tron trong
thé hang va gitp mau lwu théng dé dang hon,
nh& d6 ma dwong vat dé dang cwong cirng khi
c6 kich thich. Thuéc rc ché PDE-5 con gilp
duy tritrang thai cwong cirng lau hon [1].

Hinh 1. C4u trtc héa hoc cuda sildenafil

SDF 12 chat trc ché PDE-5 duoc tong hop dau
tien b&i congty Pfizer, bié¢tdwoc gocla Viagra,
dwoc cap phép st dung trén lam sang (FDA -
nam 1998) c6 kha nang cai thién chirc nang
cuong cirng cua dwong vat. Sau d6, SDF da
dwoc sir dung rong rai dé cai thién tinh trang
rdiloan cwong dwong & nam giéi.
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SDF hép thu nhanh qua duwdng ubng, sinh kha
dung khoadng 40% va dwoc chuyén héa nhanh
thanh N-desmethyl sildenafil (N-SDF) cd hoat
tinh. N-SDF 1a chat chuyén héa chinh béi cac
enzym CYP3A4 va CYP2C9 & gan. Thoi gian ban
thai ciia SDF va N-SDF vao khoang 2.5 gio'[2].

ISSN: 2615 - 9686



Tap chi Khoa hoc Triwérng Dai hoc Quéc té€ Hong Bang - S6 24 - 7/2023: 17-24

SDF la thuoc twong déi an toan. Tuy nhién,
n6 cé6 mot sb tac dung phu nghlem trong nhw
lam tang tac dung ha huyet ap cua nitrat
(trong diéu tri suy tlm) gay ra nguy co te
vong. Cac nghlen ctrulam sang cling déa bao
cado moét so bénh nhan bi mu mét mat do tac
dung phu cla viéc str dung SDF. Ngoai ra,
SDF ciing c6 ai lwc cao v¢&i phospho-
diesterase typ 6 (PDE 6) Sy trc ché PDE-6
cla SDF cé thé ngan can kha nang phan biét
git’a mau xanh dwong va xanh luc (khoang
3% bénh nhan) diéu nay co thé dan dén cac
bat Igi cho cac phi cong va tai xé, dac biét la
trong diéukién thoitiétxau[3].

Hau hét moi nguoi tin rang cac chat tw nhién thi
an toan va tot cho strc khde hon la cac chat
téng hop hoa hoc, nén gan day cac thuc pham
bao vé strc khde (TP) da phat trien manh mé
nhw la mét Ilwa chon thay thé cho thudc héa
dwoc. Tuy nhién, viéc pha tron bat hop phap
SDF vao cac TP dé dleu tr| ri loan _cuong
du0’ng la mbi nguy hiém tiém &n nhiéu rai ro dbi
véi stre khoa nam gi¢i. Mac du cac loai thubc co
chira SDF can dwoc ké don dwdi sw giam saty
té, nhung chung dang dwgc mua ban dé dang
ma khong can ké don & nhidu quéc gia, bao
gdm ca Viét Nam. Viéc ban cac loai thyoc nay
ma khong c6 sy tw van cla bac st khién bénh
nhan déi khi phai st dung vé&i liéu lwong cao dé
dat dwoc hiéu qua cao hon. Khi mot bénh nhan
dang diéu tri v&i SDF ma st dung kém voi TP bi
pha tron bat ho’p phap SDF, co6 thé gay hau qua
nghiém trong vi qua liéu cap tinh.

Do dé, viécstrdung cacthyc pha[n baovéslrc
khoe bi pha tron voi SDF c6 thé gay ra cac
phan &rng doc hai va nguy hiém. Vi muc dich
kiém soat chatlwong - an toan thwec phdm, can
xay dwng cac quy trinh phan tich dé co6 thé
phat hién va dinh lwvong SDF trong cac thic
pham bao vé sirc khée bj tap nhiém. Nhiéu
phwong phap phan tich nhw vay da dwgc xay
dwng, chang hannhuw: sacky l&ép méng, sacky
1dng hiéu ndng cao, sac ky khi.

Viéc phat hién sy co mat cua SDF trong TP la
cwc ky can thiét, nham muc dich tang cwong
kiém soat TP dang Iwu hanh trén thi trwdng,
dong thoi loai bd cac TP pha tron thuoc hoa
dwoc bat hgp phap, gop phan bao vé strc
khde toandan.

2. KETQUAVATHAO LUAN

Nam 2002 tai Nhat Ban, Eiichi Mikami va cac
cOng sy da dinh tinh dong thoi phentolamin va
SDF pha trén trong nwée ngot duwgc quang céo
la dinh dwéng tw nhién. Quy trinh dinh tinh két
hop 3 phuong phap phan tich khac nhau: sic ky
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Iép méng (TLC), séc ky 16ng - khéi phd (LC-MS)
va sac ky long hiéu nang cao (HPLC-PDA) [4].

TLC st dung ban méng silica gel 60 F254 v&i
pha doéng la cloroform - diethylamin -
methanol (15:3:2), phat hién bang UV & buwéc
s6ng 254 nm. LC/MS st dung ky thuation héa
phun mu dién t& (ESI). HPLC dwoc thyc hién
trén cot Wakosil C18 (150 x 4.6 mm; 5 m), pha
déng la H,O - methanol - acetonitril -
triethylamin (580:250:170:1) dwoc diéu chinh
bang H,PO, dén pH 3,0, detector PDA, bwéc
séng phat hién 280 nm. Khi ap dung quy trinh
phan tich nay cho nw&c ngot, phentolamin va
SDF da dwoc dinh tinh va dinh lwong & n6ng
dé twong trng la 17 mg phentolamin va 44 mg
SDF méi chai. Trong khi d6, vién ubng SDF &
Nhat Ban c6é ham lvong la 25 mg va 50 mg
(Viagra). Viéc pha tron trong nwéc ngot nhw
vay la rat nguy hiém va de dan dén lam dung
qua mwrc, anh hwdng xau dén strc khde voi
nhirng nguy co tiém an khéng ludng trwdc
dwoc[4]. Kétqua sac ky dd vaphd UV thé hién
trongHinh2vaHinh 3.

PHE
(A) (B) (9
SIL
SIL
PHE
Y R | NU.__AL__
L | | { | |
0 10 0 10 0 10

Retention time (min)
Hinh 2. S&c ky d6 HPLC (A). Chuéan

phentolamin; (B). Chuan SDF; (C). Nuéc
ngot [4].
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Hinh 3. Phé UV cla (A). Chuan phentolamin; (B) Chuan SDF; Peak 3 va 4 |a trong nwéc ngot [4].

Nam 2002 tai Dai Loan, Mu-Chang Tseng va Jer-
Huei Lin da xay dung phwong phap séc ky 1dng
(LC-MS/MS) dé dinh tinh va dinh lwong SDF trong
vién nang bd sung. Vién nang nay dwoc cong bd
la chiét xu4t tlr ndi tang ddng vat va cac loai thao
madc truyén théng clia Trung Québc va duoc chi
dinh dé tang cudng hoat déng tinh duc [5].

Pirenzepine. 2HCI duoc str dung lam chét chun
ndi. Cac dung dich chuan va dung dich mau co chat

chuén néi duwoc phan tich bang LC-MS/MS. Véi
diéu kién phan tich nhw sau: cot Cosmosil C18
(150 x 4.6 mm), pha déng la methanol - acetonitril -
aC|d acetic 1% (25:17:58). Diéu kién phan tich khbi
pho capillary voltage la 3 kV, cone voltage la 80V,
nang lwong va cham la 25 eV, nhiét d6 ngudn:
120°C, nhiét d6 phan hiy la 350°C va gi¢i han phat
hién 1a 40 ng/mL Ham lwogng SDF dinh Iuo’ng
duworc trong vién nang la 42.8 mg/vién [9]. Két qua
s&c ky do va phé UV thé hién trong Hinh 4.
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Hinh 4. S&c ky d6 va phé UV cta SDF véi (A, C). Mau chuén; (B, D). M3u thir [5].

N&am 2005 tai Trung Quéc, Xiaolan Zhu va cong
s xay dwng phLPO’ng phap sac ky léng hiéu
nang cao két ho’p v&i detector UV va khoi phd
ion héa phun mu dién t&» (HPLC- UV/ESI/MS)
dé dinh lwong ddng thoi cac chat cdm pha tron
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SDF, vardenafil va tadalafil trong cac thyc
ph&m béo vé sirc khde dé tang cwdng kha nang
tinh duc ctia nam gi&i. Sac ky thuc hién trén cot
C18 v&i pha dbng la acetonitril - dung dich
nwédc (20 mmoL amoni acetat, acid formic
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0.2%), rira giai gradient, téc do dong la 1.0
mL/phat, bwéc séng phat hién 1a 292 nm.
Phwong phap nay da dwoc ap dung thanh cong
dé phan tich cac mau thue pham bao vé sirc
khée duoc cholacod ngudn gbc tw nhién. Trong
s6 8 mau dwoc kiém tra, mot mau ubng dang
Iong dwoc phat hién cé chira vardenafil, nong
dé cuandla2.25 mg/mL[6].

N&m 2005 tai Trung Quédc, Qionglin Liang va
cbng sw xay dung phuwong phap LC-MS/MS
hiéu qua dé sang loc 9 tap chéat bat hop phap
(SDF, famotidin, ibuprofen, promethazin,

diazepam, nlfedlpln captopril, amoxicillin,
dextro- methorphan) tr thuéc thdo dwoc va
thwec phdm bao vé sirc khde. Phwong phap
LC-MS/MS v¢&i cot phan tich la Megachem
C18 (50 mm x 2.1 mm, 5 m), thé tich tiém mau
la20 L, pha dong la methanol - H ,LO-TFA(78:

22 : 0, 1) tbc do6 dong la 0,25 mL/phut Thoi
gian dirng cho moi Ian chuyen déi la 75 ms,
thoi gian tam dwng dé thay déi tham sé quétla
8 ms. Ap suat cia khiva cham (N,)1a 4 psi. Téc
dd dong khi cta may phun swong (khong khi),
khi va cham (N,) va khilamkho (N,) lan lwot la
10, 12 va 1.2 L/phut. Bién ap phunion, dién thé
16 va dién ap hoi tu vong dwoc dat twong rng &
4800, 40 va 160 V. Nhiét d6 giao dién dwoc dat
& 180°C. Phudng phap nay nhanh chong don
gian, dang tin cay va c6 kha nang sang loc
nhiéu chét trong cung mét l1an chay. Hon 200
san pham bi Cuc quan ly Dwgc Trung Quoc
nghi ngo’ da duoc thir nghiém, trong do co dén
74 s&n pham dwoc xac nhan la cé pha trén cac
hoat chat khéng ding muc dich bang phwong
phap nay [7].

Hién nay, giam sat viéc pha tron SDF bat hop
phap 4 rét quan trong trong thi trucrng thuéc
thao dwoc va thue pham bao ve strc khoe trén
toan thé gi¢i. Nhirng san pham pha trén doé
dwoc cho la c6 kha nang cai thién chirc nang
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0.02]

0

tinh duc bang cac thanh phan tw nhién va tham
chi con dwoc quang cao v&i nhirng tlr nhw
“Viagra dang Iéng”, “Viagra tr thién nhién”

hoac “ cal thién chirc nang tinh duc cta cd nam
va ni¥’. Hon 80 mau bj nghi ngo pha trén v&i
SDF da dwoc diéu tra. Trong sb d6 co 28 ket
qua duong tinh, chiém khoang 1/3, mdt con sb
khéng hé nha [7].

Nam 2011 tai D, Uwe Wollein va cong sy da
phan tich mét san pham thao dwoc méi duo’c
quang cao Ia thuoc cuwdng dwong. San pham
da duoc klem tra vé sw hién dién cua cac dan
xuét cua chét rc ché PDE-5, chang han nhw
SDF, vardenafil va tadalafil. Cac chat twong tw
SDF da dwgc phat hién, trong dé vong
piperazine va nhém squonyI dwoc thay thé
bang piperazinone va hydro-xyethyl. Cac cau
tric hoa hoc duwoc xac dinh boi LC-MS & che
dod ESI (-), quang phé UV va NMR (bao gdm
phd DEPT, HSQC, HMBC, H,H-COSY, H,H-
TOCSY va H,H- NOESY) bay Ia bao cao dau
tién vé plperazmonafll va |sop|perazmonafll la
chét tap nhiém trong thyc pham bao vé strc
khoe. Tuy nhién, dac tinh vé hiéu qua va an
toan cla hai chat nay van chwa duwoc biét r6,
diéu nay khién strc khde clia ngu i tiéu dung
gap rdiro dang k&[8].

Nam 2012 tai Phap, Stéphane Balayssac va
cong sy phan tich 9 loai thuwc pham bao vé strc
khde ngudn gbc tw nhién la 5 ubng dé tang
cwdng hoat dong tinh duc. Trong d6, c6 4 san
pham chira mot chat twong tw SDF 1an d4u tién
dwoc bao cao la propoxyphenyl thiohydroxy-
homosildenafil (Pho IR thé hién trong Hinh 5),
dwoc phan lap va md ta dac tinh bang hwong
phap NMR, MS, IR va UV. C6 1 san pham da bi
tron thlosndenafll mot chat (e che PDE-5
chwa duwoc phe duyet C6 2 san pham chira
SDF.Cé61san pham chra phentolamln Chico
1 s&n pham trong sb d6 co6 chira osthole, mot
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Hinh 5. Phd IR din xuat mdi cia SDF, propoxyphenyl-thiohydroxyhomosildenafil [9]
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loai coumarin ty nhién cé hoat tinh sinh hoc cai
thién rdiloan chirc nang tinh duc[9].

Nam 2013 tai Ba Lan, Magdalena Poplawska
va céng sw da xéy dwng phu’ong phap HPLC-
CAD phat hién cac chat v'c ché PDE-5 mé&i
trong cac thuc pham bao vé sirc khée phatrén
bt hop phap dé diéu tri réiloan cwong duong.
Phuong phap nay la mét cong cu hiku ich dée
dinh lwgng nhanh va don gian cac chéat trc ché
PDE-5 trong mét nén thao dugcphtrctap. Cac
chét &c ché PDE-5 va 10 chat twong tw dugc
phathién trong 22 thyc pham bao vé sirc khoe
pha trén bat hop phap va 2 nguyén liéu thao
dwocdang b6t[10].

Phwong phap thwc hién trén hé théng LC

Voltage

Ultimate 3000 ghép v&i Corona CAD. Qua trinh
tach duwoc thwc hién trén cot phan tich C18
(Hypersil GOLD, 150 x 4,0 mm; 3 m), c6t bao vé
(Hypersil GOLD, 10 x 4.0 mm; 3 m). Pha dong:
H,O - methanol - acid formlc(48 52:0.1)vatoc
do dong & 0.6 ml/min. Sau méi 1an tiém mau,
cbt dwoc lam sach trong 18 phut bang phuong
phap rira giai gradient bao gom pha déng (dung
mdi A) va methanol - acid fomic (100:0,1) (dung
moi B). Phan tich dwgc thyc hién ¢
28°C va thé tich tiém 1a 10L. Ap suét khi nito
ctia CAD dwoc diéu chinh thanh 35 psi va pham
vi dwoc dat thanh 100 pA toan thang do [10].
Séc ky dd dung dich thir dwoc thé hién trong
Hinh 6.
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Hinh 6. Sac ky d® HPLC-CAD ctia dung dich thir [10]

Nam 2013 tai My, Neil Campbell va cong su thiét
lap phuong phap LC-MS xac dinh sw pha trén cac
chat rc ché PDE-5 téng hop trong téng s6 91 mau,
nhung cé dén 74 mau (81%) cé chira chat trc ché
PDE-5, bao gdm tadalafil va/hodc SDF. Cac thuat
ngl* nhu “tu nhién”, “thao dugc” va “thyc pham
b6 sung” thuwdng duoc st dung nhu mot phuong
tién dé€ danh llra ngudi tiéu dung va cac nhan vién
y té&. Do su nguy hiém cla viéc pha trén vdi cac
chat (rc ché PDE-5 hodc chat twong ty ma khong
c6 canh bdo antoan va thi€u kiém sodt chat lvong
trong qua trinh lwu thdng phan phoi dan dén viéc
nam gidi bi rdi loan cuwong duong vé tinh mao
hiém sirc khde cla minh bang cach st dung cac
san pham thao duwgc/ty nhién. Cac chuwong trinh
nang cao nhan thrc ngudi tiéu dung trén cac
phuong tién truyén théng xa hoi la can thiét dé
gido duc bénh nhan vé nhirng nguy co tiém an cla
cdc san pham thao dwoc/ty nhién. Thyc té [a san
phdm bi pha trdn rat phé bién cho thay can phai
thue thi hiéu qud hon cac quy dinh kiém sodt cac
san pham thdo dwoc/ty nhién, bao gdm thudong
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xuyén giam sat, thlr nghiém san pham Iy ngau
nhiéntrénthitruong[11].

N3m 2014 tai Y, Fabio Damiano va cong sy da xay
dwng phuong phédp sic ky 1dng siéu hiéu ning
(UPLC-TOF/MS) dé sang loc s cé mat cha cac chat
(rc ché& PDE-5 gdm: SDF, tadalafil, vardenafil va céc
chat tuwong ty cla chung thioaildenafil va
thiohomosildenafil & dang bét va dugc pham. Cé
2/11 mAu thu thap xac dinh c6 chra SDF va
tadalafil, trong khi 1 mau khac duoc chirng minh
1a c6 chira dan xuat chwa dwoc phé duyét cla SDF,
thioaildenafil hoac thiodimethylsildenafil.
Khodng 50 chat twong tu nhu chat (rc ché PDE-5
daduoccongbdlachatphatronbathop phap. Sy
hién dién cda chung trén thi truong la mot thach
thrc quan trong d6i véi khoa hoc phan tich, dong
thoi la trdch nhiém cla co quan chirc nang vi né
anh hudng tryc tiép dén sirc khde ngudi tiéu
dung[12].

Nam 2014 tai Hungary, Ida Fejo’s va cong sy da xay
duwng phwong phap HPLC-UV dé dinh tinh va dinh
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lwong SDF, vardenafil, tadalafil va 11 chét
twong tw cla ching trong céac thwec phdm bao
vé strc khde diéu tri rdi loan cwong dwong.
Qua trinh tadch dwoc thye hién trén cot pha dao
Kinetex C18 & 25°C. Phaddng gdom dung m6iA
la dung dich amoni acetat 200 mM va dung moi
B Ia hon hgp methanol - acetonitril (1:1), toc d6
dong 0,5 ml/phut va thé tich tiém la 5 L, buéc
song phét hién 290 nm. Chwong trinh rira giai
gradient dwoc tdi wu hda nhw sau: 0 - 9 min 40
-50% B; 9 - 17 phut 50 - 80% B; 17 - 20 phut
80% B; 20 — 20.5 phut 80 - 40% B; 20.5 - 25
phut40% B[13].

Nam 2019 tai Viét Nam, Dao Thi Cdm Minh va
cdng sy da xay dwng mot phucrng phap
nhanh, nhay va chon loc: s&r dung sac ky 1&p
mong (TLC) ket hop v&i quang pho Raman
tang cwdng bé mat (SERS) dé xac nhan suw
pha tron SDF trong thubc thao duoc va thuc
pham bao vé strc khoe. “Double CRE” - moét
hiéu ('ng m&i dwoc quan sat dan dén sw phan
ph0| lai cia c& hat nano bac va phan ter SDF -
lan dau tién dwoc bao cao trong cac wng dung
TLC-SERS. Phwong phap nay da dwoc xac
nhan vé t|nh chon Ioc tren ba nén trang (vién

.....

phat hlen (LOD) la 2 ng/dlem dbi véi SDF.
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Phwong phap phan tich trén 9 s&n phdm thao
duwoc dwoc ban trén thi trwong dwoi dang
thubc diéu tri rdi loan cuong dwong. 2 san
phadm dwoc phat hién c6 tap nhiém SDF béng
phuwong phap TLC-SERS va dwoc xac nhan
bang phan tich LC-MS/MS. Nhirng két qua
nay cho thay dé tin cay va tinh kha thi cla
phwong phap da phat trién trong sang loc tap
nhiém déi véi SDF[14].

Nam 2020 tai Phap, Gaétan Assemat va cong
sy da phat hién va phan lap 14 dan xuéat SDF.
Trong d6éc610 dan xuét chua tung du’o’c mbta
cau tric. Tt ca cac hop chat nay co thé 1a san
pham phu cla cac phan ung khac nhau trong
qua trinh tbng hop SDF ma khong dwoc tinh
ché duang cach. Thuc pham bao vé strc khoe
“hoan toan tw nhién” dé tang cwong kha nang
tinh duc c6 chra hén hop 2 chét chinh 1a SDF
va methisosildenafil, dwgc thém vao mét cach
céchuy de tang tac dung va 14 dan xuét tap
nhiém. Tatca cac ho’p chatdwgc phanlap nhe
vao SFC va LC, cau truc cia chung dugc lam
sang té bang phwong phap quang phd uv,
phép do phd khoi song song va NMR. Téng
lwong cac dan xuét SDF dwoc wéc tinh 1a 68
mg moi vién nang, SDF va methisosildenafil
lan lwotla 20 mg va 38 mg[15].
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Hinh 7. Ngudn gbc co thé co clia cac tap chat khac nhau dwgc tim thay trong TP, theo cac con
dwong tdng hop chinh ctia SDF va mesosildenafil [15].
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3.KETLUAN ) ) .

SDF da tré thanh mot thuée phé bién dé diéu
trirdiloan cwong dwong & nam gi&itrong thé
ki XXI. Tuy nhién, vi hiéu qua ré rét ca SDF
va cac chat twong tw dan dén viéc c;hl]ng
dwoc sir dung réng rai trén toan thé glm
nham muc dich pha trdn bat hop phap vao
cac thyc pham bao vé strc khde co nguon
goc; tw nhién”. Khéng chi SDF, ma rat nhiéu
chattwong ty cling dwoc tim thay trong thirc
phdm bao vé stirc khde. Van dé dang ngay
cang tré¢ nén phtc tap hon, khi cac chat
tvong ty dwgc che giau va sira doi ve mat
cau truc, lam cho viéc phat hién ngay cang

kho khan hon. Diéu nay cling tiém 4n rat
nhiéu nguy co va rii ro vé mat sirc khée cho
nguwoitiéudung.

May méan thay, st dung cac ky thuat phantich
chon loc va hién dai nhw HPLC c6 thé phat
hién dwoc cac chat 'c ché PDE-5 va cac dan
xuét ctia chang bi pha trén trong thwe pham
bado vé strc khée nham muc dich danh lra
nguoitiéudung. Piéunayratquantrongvino
sé&loai bd dwoc motlwong 1&n cac thwe phdm
bado vé sirc khde dwoc dan nhan “ngudn gbc
tw nhién” hay “hoan toan thao dwoc”. Gop
phanbao vé sirckhde cho nguwdibénh.
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Presence of sildenafil
formen

in health supplements

Vo Sy Nhat, Nguyen Tran Hung Yen and Nguyen Thi Thu Hang

ABSTRACT

Sildenafil (SDF) is the first phosphodiesterase type 5 inhibitor approved by the FDA and widely used
in the treatment of erectile dysfunction. But the use of health supplements adulterated with SDF can
cause toxic and dangerously adverse reactions. For the purposes of safety and quality control,
many analytical procedures were developed to determine the presence of SDF adulterates in
products. Including thin layer chromatography, high performance liquid chromatography or gas
chromatography. This article summarizes a few studies on chromatographic methods determining
SDF in health supplements in the many drugs market that have positive analysis of SDF.
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