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SUMMARY

Telmisartan (TEL) is an Angiotensin Il Receptor Antagonist, which has been used in
the prevention and treatment of hypertension. However, it is a water-insoluble substance
which causes low dissolution, and poor bioavailability after oral administration (~42 %).
Thus, the objective of this study was to formulate a solid dispersion of telmisartan and
alkaline excipients to improve dissolution of telmisartan in pH 1.2 and 6.8 buffer media. The
solid dispersions containing telmisartan and alkaline excipients were prepared by a solvent
method using PVP K30 as a carrier. The results indicated that a solid dispersion formulation
containing telmisartan, sodium hydroxide and PVP-K30 with a PVP-K30:telmisartan ratio of
1:1 (w:w), dried by a vacuum technique released approximately 90 % of TEL after 60 minutes
in both pH 6.8 and pH 1.2 media. The solid dispersion was stable for one month under a
room condition (15-35 °C). Drug release from the tablets containing the solid dispersion was
approximately 90 % in both pH 1.2 and 6.8 media.
Tir khoa: Telmisartan, hé phan tan rdn, ta dwoc kiém, boc hoi dung moi.
Dit van dé

Sinh kha dung ctia nhiéu thuéc dung theo dudng udng bi gidi han bsi d6 tan va tinh
tham kém, do véy viéc 1am ting do tan duoc chat 1a mot trong céc bién phap cai thién sinh
kha dung cua ching. Telmisartan la mot thudc diéu tri ting huyét 4p hiéu qua cao, tuy nhién
rat it tan trong khoang pH 3-9, nén khd nang giai phong tir vién nén va sinh kha dung duong
uéng cua thudc thip va kém o6n dinh [1], [4], [6]. Nhim nang cao sinh kha dung cua
telmisartan chdng toi thyc hién dé tai: “Nghién ctu bao ché hé phan tan rin chira hdn hop
telmisartan va ta duoc kiém, tmg dung vao vién nén”.
Nguyén liéu va phwong phap nghién ciru
Nguyén li¢u

Telmisartan (USP 38, An D9), Avicel PH 102 (USP 38, Dai Loan), polyvinyl
pyrolidon K30 (PVP K30, USP 38), manitol (USP 38), tinh bot (DDVN V), natri
croscarmelose (EP 8.0), magnesi stearat (USP 38, Trung Qudc), Aerosil (USP 38, Bi). Cac
hoa chét khéc: dat tiéu chuan tinh khiét hoa hoc.
Thiét bi nghién ciru:

May thir @6 hoa tan Pharma-test (Purc), may do quang phd UV-VIS Optima SP-3000
nano (Nhat), may do quang phd hong ngoai JASCO FT-IR (Nhat Ban), may phan tich nhiét vi
sai METTLER TOLEDO DSC 1 (M§), mdy dép vién quay tron 8 chay SHAKTI (An bo),
maéy phun say Buchi Mini Spray Dryer B 191, méay dong kho Christ Alpha 1-LD (Ptrc), tu say
chan khéng LabTech (Han Quéc).
Phwong phap nghién ciru

Bao ché hdn hop telmisartan va td dwrgc kiem (HH-TEL): Hon hop TEL véi cac ta
duoc kiém duge bao ché nhu sau: Hoa tan ta dugc kiém vao nudce, sau d6 thém TEL theo
cdng thirc nhu bang 1, rdéi dun nong hdn dich nay & 60 °C/30 phut trong ndi cach thiy, boc
hoi dung méi bang siy chan khong & 40 °C, &p suat 0,1 atm, 24 gid thu dugc hdn hop TEL va
ta duoc kiém.

Bdo ché hé phén tan ran (HPTR) chira HH-TEL: Hoa tan HH-TEL trong nudc & nhiét
d6 60 °C, thém PVP K30 khudy dén khi tan hoan toan, bay hoi dung méi bang mét trong cac
phuong phap: say chan khong (ta LabTech: 40 °C, &p suat 0,1 atm, 24 gid), hoic phun siy
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(may phun siy Buchi Mini Spray Dryer B 191: téc d6 gid 10-14m%/gid, tkni vao = 65 °C, ten
phim = 40 — 41 °C, ap suét stng phun 1,2 — 1,3 bar, tdc d6 bom dich 1,0ml/pht), hoic dong
khd (may dong kho Christ Alpha 1-LD, diéu kién: tién dong ¢ -70 °C/12 gio, say kho so cip &
-48 + 2 °C/0,12 + 0,02 mbar/24 gio).

Bao ché vién nén TEL 40 mg: Nghién, rdy HPTR chia HH-TEL qua ray 0,25 mm,
tron d@)ng luong véi ta duge don, ta dugc siéu ra, ta dugce tron. Dap vién chay duong kinh 9
mm, do cung 4-6 kp, mdi mé nghién ciru 100 vién.

C&c phuwong phdp danh gia

Pinh lwong ham lwong TEL trong HPTR va trong vién nén: Bang phuong phap sic ki
long hiéu nang cao (HPLC): Pha dong (ty 1€ 45:55) acetonitril:dém phosphat 0,02M pH 3,0;
cot sdc ky Zorbax Eclipse XBD C18 250 x 4,6 mm x 5 um. Thé tich tiém 20 pl, toc ¢ dong
1,4 ml/pht, dectector UV 230 nm. Chuin bi mau: Nghién min mau HPTR hoic miu vién.
Can mét luong chinh x4c mau nghién tuong dwong 40 mg TEL vao binh dinh mic 100 ml,
thém 1ml NaOH 0,1N va lic déu. Thém tiép 50 ml methanol lic k¥ va bo sung dén vach bang
methanol. Loc qua mang cellulose acetat kich thudc 16 loc 0,45 pm, pha lodng 50 lan voi
nudc cat. So sanh véi dung dich chuan TEL (nguyén liéu) nong do 8 pg/ml.

Phuong phép do phé hong ngoai (FT-IR): Cac mau bot duoc nghién min, sau d6 duoc
tron voi bot kali bromid. Hon hop sau khi tron duge ép thanh vién mong rdi duge quét phod
FT-IR véi dai budc sdng 4000-400 cmt, do phan dai 0,4 cm™.

Padnh gid dj hoa tan: May canh khudy, toc do khudy: 75 + 1 vong/phat. Méi truong:
thtr 1 - 900 ml dung dich HCI 0,IN pH 1,2; thir 2 — 900 ml dung dich dém phosphat pH 6,8.
Nhiét d6: 37 + 0,5 °C. Miu tht 12 vién hoic HPTR chtra twong dwong véi 40 mg TEL. Sau
cac khoang thoi gian nhat dinh, hit mau, loc, pha lodng téi ndng do thich hop va do mat do
quang tai bude song 291 nm (mdi truong HCI 0,IN pH 1,2) hoac 296 nm (méi truong dém
phosphat pH 6,8). So sanh v&i mau chuan (nguyén liéu). Két qua trinh bay trung binh + SD
(n=3).

Phurong phép do phé phan tich nhiét vi sai (DSC): Nghién min mau phén tich va cho
vao dia do phan tich nhiét vi sai, do ¢ dai nhiét d6 0 — 300 °C, tc d6 gia nhiét 10°C/phut, thdi
khi nitrogen & toc d6 50 mi/pht.

Panh gid d¢ én dinh hon hop: Bao quan HPTR trong 1 thang & diéu kién phong (15-
35°C) va diéu kién 130 hoa cap tdc trong ta vi khi hau (40 °C + 2, 75 %z 5) trong lo thiy tinh
nat kin khéng mau. Sau thoi gian bao quan, xac dinh lai ham luong TEL bang phwong phép
HPLC va d6 hoa tan ctia TEL theo phuong phap do mat quang trén.

Phurong phdp xit Ii thong ké: Kiém dinh hai mau doc 1ap dé so séanh phan tram dugc
chat hoa tan & mdi thoi diém (* P <0,05 duoc coi 1a ¢6 ¥ nghia thong k).

Két qua nghién ciu
Két qua bao ché hén hop telmisartan véi cac td dwoc kiém

Bdng 1. Cong thirc bao ché HH-TEL (Pon vi: mg)

T Natri Natri Natri N_atrl Dinatri Natri .
TEL dihydro Nudc
hydroxyd | carbonat | hydrocarbonat hydrophosphat | phosphat
phosphat
1 140 3,11 - - - - - 1
2 |40 - 8,24 - - - - 1
3 140 - - 6,53 - - - 1
4 140 - - - 9,33 - - 1
5 140 - - - - 11,03 - 1
6 |40 - - - - - 12,74 1

Hinh 1 cho thay do hoa tan cua TEL trong moi truong pH 6,8 co sy thay ddi manh
gitra cAc HH-TEL bao ché theo cac cbng thuc khac nhau. Cu thé, do hoa tan TEL tai thoi
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diém 60 phut tir hon hop bao ché theo CT4 (2,2 + 0,5), CT5 (4,4 + 0,2), CT6 (0,7 + 0,2)
khong thay d6i nhiéu so véi nguyén liéu (0,8 + 0,1), tuy nhién d6 hoa tan TEL tir hdn hop bao
ché theo CT1 (NaOH), CT2 (Na2COs), CT3 (NaHCO3) ting manh (d6 hoa tan tai thoi diém
60 phat ciia CT11273,3+1,6; CT21254,6 +2,8 vaCT31236,9 + 1,1; p < 0,01 50 V&i nguyén
licu). Bac biét, khi sir dung NaOH, do hoa tan caa TEL tir hdn hop tang 1&n 92 lan sau 60 phut
SO V&1 nguyén ligu.

pH 1,2 pH 6,8
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Hinh 1. D6 thi hoa tan ciia HH-TEL ¢ méi trieong pH 1,2 va pH 6,8 (**p<0,01)

Tuy nhién, tai mdi truong pH 1,2, so véi nguyén licu do hoa tan ciia TEL tir hon hop
bao ché theo cong thirc CT4 (NaH2POs), CT5 (NazHPO4 ), CT6 (NasPO,) khong thay doi,
trong khi do hoa tan cua cac cong thac con lai déu giam, nhung vén trén 60 % sau 60 phuit.
Trong tat ca hon hop dugc chit va ta dugc kiém, cong thie chira NaOH kha quan nhét. Trude
khi tién hanh thi nghiém tiép theo, tién hanh do ph6 hong ngoai ctia cac mau TEL nguyén liéu
va HH-TEL nham danh gia tuong tac TEL va cac ta dugc kiém, két qua trinh bay & hinh 2.
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Hinh 2. Phé hong ngoai ciia TEL va hon hop TEL — té dwoc kiém
Tir két qua phd hong ngoai cia TEL va cac hdn hop nhan thdy khéng co su dich

chuyén s6 song ctia nhém hydroxyl (O — H) giita cac cac mau. Tuy nhién, xét vé nhom
carbonyl (C = 0) thi cd khac biét vé sé song va hinh dang pic so v6i phd TEL. Phé ctia nhom
hdn hop ctia TEL va NagHPO4, NaH,PO4, NasPOs, van cho thiy hai dai hap thu riéng biét tai
1696 cm™ va 3056 cm™. Pho ctia nhém hdn hop TEL va NaOH, Na2COs cho thay sy thay doi
trong lién két C = O, tan sé cua C = O duogc dich chuyén tir 1695 cm™ dén 1580 cm™. Su giam
tan sb dao dong cua dinh carbonyl cho thiy c6 su hinh thanh cta anion dang cacboxylat,
chting to da c6 hién tuong tao thanh mudi cua TEL véi 2 ta duoc kiém nay.
Két qud bao ché HPTR chira hén hop TEL va ta duoc kiém
Anh hwéng phirong phédp béc hoi dung méi
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Két qua trén cho thay, HH-TEL sir dung NaOH d4 cai thién dang ké do hoa tan cua
TEL & mdi truong pH 6,8 va c6 do hoa tan cao & mdi truong pH 1,2 (57,2 % sau 10 phut). Do
d6 lua chon NaOH trong cac thi nghiém tiép theo ¢ bang 2.
Tién hanh bao ché HPTR chira TEL-NaOH theo phuong phap phun sy, siy chan
khong va dong khd (CT7, 8, 9). Két qua thir d6 hod tan dugc trinh bay & hinh 3.
Bdng 2. Cong thirc bdo ché HPTR chira TEL va natri hydroxyd

Thanh ph?ln CT7 CTS8 CT9 CT10| CT11 CT12

TEL (mg) 40 40 40 40 40 40
Natri hydroxyd (mg) 3,2 3,2 3,2 3,2 3,2 3,2
Nude (ml) 1 1 1 1 1 1

PVP K30 (mg) 40 40 40 20 120 200
Til¢ TEL:PVP K30 (kl:KlI) 11 1.1 11 2:1 1:3 15
PP lam kho Phunsay | SCK | Pongkhd |  Say chan khdng (SCK)

pH 1,2 (a) pH 6,8 (b)
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Hinh 3. 6 thi hoa tan ciia HPTR chita hon hop TEL-NaOH ¢ méi truong pH 1,2 (a) va
pH 6,8 (b)

Hinh 3 cho thay, téc d6 va mic do hoa tan cua TEL tir HPTR chira hdn hop TEL-
NaOH trong ca hai moi truong déu ting 1én c6 y nghia so v6i hdn hop TEL-NaOH va c6 su
khac nhau gitra cac phuong phép, giam theo tht tu: déng khd (CT9) > siy chan khdng (CT8)
> phun sdy (CT7) (D6 hoa tan & pH 6,8 tai thoi diém 60 phat caa CT9 12 95,2 + 3,2; CT8 la
89,0 + 2,6 va CT7 12 88,4 + 2,1). Phuong phap sdy chan khong cho két qua vé d6 hoa tan caa
san pham & cac moi truong kém phuong phap dong khd, nhung tét hon phuong phap phun
sdy. San pham sdy chan khdng c6 chat lwong kho toi, it hut 4m, 46 on dinh t6t hon san pham
dong kho. Vi vay, phuong phap say chan khong duoc lwa chon dé sir dung trong cac nghién
ctru tiép sau.
Anh hwéng cia ty 1é chdt mang

Tién hanh bao ché HPTR chia hdn hop TEL-NaOH theo ty 1é TEL:PVP K30 lan luot
la: 2:1 (CT 10), 1:1 (CT8), 1:3 (CT11), 1:5 (CT12). Két qua thir do hoa tan trong cac moi
trudng ciia hdn hop duoc trinh bay & hinh 4.

O mai truong pH 1,2, mic d6 hoa tan ciia TEL thap nhét tir hdn hop bao ché theo CT
11 (1:3) va CT12 (1:5). O mdi truong pH 6,8, mic do hoa tan cua TEL thap nhat tir hdn hop
bao ché theo CT CT12 (1:5) va CT10 (2:1). Sau 60 phat, CT8 (1:1) c6 d6 hoa tan cao nhat
trong mai truong pH 1,2, trong madi truong pH 6,8 twong d6i cao. Nhu vay HPTR chira hon
hop TEL-NaOH véi ty 1é¢ TEL:PVP la 1:1 cho d6 hoa tan ciia TEL ¢ hai mdi truong cao, tot
hon hon hgp TEL-NaOH ¢ pH 1,2. Do @6, CT8 véi ty Ié¢ TEL:PVP K30 Ia 1:1 duoc lya chon
dé tiép tuc nghién cau.

0

20 40 60
Théi gian (phiit)
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Hinh 4. D6 thi hoa tan ciia cdc mau HPTR chita hon hop TEL-NaOH véi ty 1é TEL:PVP K30
khdc nhau trong méi truong pH 1,2 (a) va pH 6,8 (b)

Két qua phé phan tich nhiét vi sai HPTR chita hon

hop TEL-NaOH

Tién hanh do pho DSC cdc mau gom: TEL nguyén ligu, hdn hop té duge (2om NaOH
va PVP K30 theo ty 1¢ khdi lugng I 1:1), hén hop Vat If (HHVL) véi ty 1& thanh phan tuong
tw HPTR CT8 va HPTR CT8. Két qua dugc thé hién ¢ hinh 5.

Telrisarin NL, 28.05.2000 15:13:36
o Jemisaren NL 4500 g

2 b E] ]

Lab: METTLER

STAR® SW 15.00

Hinh 5. Phé DSC ciia: 1- TEL nguyén liu, 2-hn hop t4 dueoe, 3-HHVL, 4-HPTR CT8

Pho DSC cua nguyén liéu TEL, HHVL déu c6 mdt pic hap thu nhiét tai 265 °C phl
hop v6i nhiét do néng chay cia TEL. Tuy nhién, trén hinh anh pho DSC cua HPTR CT8
khdng xuat hién pic thu nhiét tai 265 °C. Dicu nay thé hién TEL trong HPTR CT8 & trang thai

v0 dinh hinh hodc phan tan phan tu.
Do on dinh ciia HPTR sau 1 thang

‘ Tién hanh danh gia HPTR bao ché theo CT8 trong cac diéu kién phong thi nghiém, va
diéu kién 130 hoa cap toc sau 1 thang. Két qua ham luong TEL va d6 hoa tan dugc thé hién &

bang 3.

Bang 3. Két qua ham lwong va dg hoa tan ciia TEL trong HPTR CT8 sau 1 thang

Mau

Ham lwgng telmisartan trong HPTR

Mau ban dau

39,40 mg + 2,13

Diéu kién thyuc sau 1 thang

39,75mg +1,98

L &0 hda cip toc sau 1 thang

39,43 mg = 2,07

Thoi gian| Ty 1€ (%) TEL hoa tan trong moi Ty 1€ (%) TEL hoa tan trong moi
(phut) troeong pH 1,2 (n=3) treong pH 6,8 (n=3)
Ban diu | Diéu kién LA&o hoa Ban dau | Piéukién |L30 hoa cap
thuc cflp toc thuc toc
10 749+248 | 651+178 |61,7+167 | 843+114 | 76,5+ 3,67 |79,3+0,79
20 852+230|819+234 |798+3,78 | 87,3+243 | 87,2+1,20 [87,0+0,56
30 909+1,36 | 865+398 [861+4,10 | 883+3,05 | 90,8+3,09 |87,0+1,23
60 91,7+423 | 936+245 [852+289 | 89,0+258 | 926+259 |859+134

Ham luong TEL trong mau HPTR & cac diéu kién nghién ctru khdng thay di so voi
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ban dau. Do hoa tan ciia mau sau 1 thang bao quan ¢ diéu kién thuc twong tu so voi mau khi
mai bao ché, tuy nhién do hoa tan ¢ diéu kién 140 hoa c6 xu hudng giam. HPTR chira hdn hop
TEL-NaOH duoc lua chon dé tmg dung vao bao ché vién nén.
Ung dung vao bao ché vién nén
Tién hanh bao ché vién nén chira HPTR caa hdn hop TEL-NaOH bang phuong phap
dap thing theo cac cong thirc & bang 4.
Bdng 4. Céng thirc bao ché vién nén chira 40mg TEL (mg)

Thanh phﬁn CT13 CT14 CT15 CT 16 CT 17 CT 18
HPTR chua 40mg 83,2 83,2 83,2 83,2 83,2 83,2
TEL
Avicel PH 102 139,28 - - 145,28 133,28 127,28
Manitol - 139,28 - - - -
Tinh bgt - - 139,28 - - -
Croscarmelose 12 12 (5%0) 12 6 (2,5%) 18 (7,5%)  24(10%)
Aerosil 0,72 0,72 0,72 0,72 0,72 0,72
Magnesi stearat 4,8 4,8 4,8 4,8 4,8 4.8

Tong 240 240 240 240 240 240

Két qua thir hoa tan vé anh huong cua ta duge don theo cac CT13, CT14, CT15 cho
thdy khong co su khéc biét vé mirc do va tdc do hoa tan giita cac mau trong moi trudng dém
pH 6,8 nhung trong méi trudng pH 1,2, d6 hoa tan cta cac mau vién nén giam dan theo thir tu
avicel (CT13, 79,8 + 4,56 %) > manitol (CT14, 71,6 = 1,34 %)> tinh bot (CT15, 62,1 + 3,10
%) sau 30 phat. Avicel dugc lua chon lam ta dugc don.

pH 1,2 (62) pH 6,8 (6b)

;/“*
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CTI15 (7.5%)
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Ty 1€ duge chét hoa tan (%

Ty 1& duge chét hoa tan (%)
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Hinh 6. Anh huong td diege dén va siéu ra dén dé hoa tan ciia cdc mau vién nén TEL trong
moi truong pH 1,2 (6a) va pH 6,8 (6b)

Két qua thtr hoa tan vé anh hudng cua ty 16 t& duoc rd duoc Khao sat theo céc ty 1&
tang dan 2,5 % (CT16), 5 % (CT14), 7,5 % (CT17) va 10 % (CT18) dugc thé hién ¢ hinh 6.
Hinh 6 cho thiy ¢ pH 1,2, ting dan luong ta duoc siéu ra tir 2,5 — 7,5 % thi mic d6 hoa tan
tang nhung khi ta dugc siéu ra tang tir 7,5 % 1én 10 %, thi mirc 46 hoa tan khong tang thém.
O pH 6,8 CT14 (5 %) va CT17 (7,5 %) cho két qua muc do hoa tan cao nhat. Do vay cong
thirc CT17 (7,5 % Croscarmellose) duoc Iya chon 1a cong thirc cubi.
Ban luan

Telmisartan 1a mot acid yéu, tan t6t trong Kiém manh, rét it tan trong nude (46 tan 1,02
pg/ml). Do vay, cac ta duoc kiém thuong duoc st dung Véi vai trd 1am vi moi truong hodc tao
muoi lam tang do tan cho TEL [3], [4], [7]. Trong nghién ctru ndy, 6 ta duoc kiém c6 do base
tir manh dén yéu gdm natri hydroxyd, natri phosphat, natri carbonat, dinatri hydrophosphat,
natri hydrocarbonat, natri dihydrophosphat dugc dua vao khao sat vai ty 1€ mol TEL:t4 dugc
kiém = 1:1. Két qua tuong tu nhu cac nghién ctu khac, d6 base cang manh, d6 hoa tan ¢ pH
6,8 cua TEL tir hdn hop cang cao [7], [8], t6t nhit 1a hdn hgp TEL-NaOH. Diéu ndy cd thé
giai thich do ¢ diéu kién tao hdn hop TEL:ta duoc kiém, co thé tao ra mot phan mubi TEL voi
c4c ta dugc kiém manh va do vi méi trudng kiém tao ra. O pH 1,2 6 hoa tan cia TEL tir hdn
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hop kiém manh (vi du TEL-NaOH) lai bj giam so véi nguy@n liéu, didu ndy duoc giai thich
trong mai truong acid, mudi nay bi thiy phan nguoc va cham giai phong TEL.

Phuong phép 1am kho anh huong dén do hoa tan dugc chat tir HPTR. Khi st dung
phuong phap dong kho, hé co cau trdc bot xdp do d6 d& dang hat nuée phan tan va giai phdng
dugc chat nhanh, nén mic d6 hoa tan 1a cao nhat. Tuy nhién, phuong phéap dong kho lai co
nhiéu han ché nhu trang thiét bi dic biét, san pham cd d6 6n dinh kém do dé& hat 4m, quy trinh
dong kho thuong kéo dai [5]. Phuong phép sy chan khéng cho két qua vé do hoa tan cua san
phim & cac moi truong kem phuong phap dong khd, nhung t6t hon phuong phap phun séy
Phuong phap phun say ¢ thoi gian thu san pham nhanh nhét, tuy nhién san pham phun say dé
hat am va dong von, ngoai ra phuong phap phun sdy co nhuge dlel’n 1a hiéu sUAt thap, hao phi
l6n [2]. Thuc té, san pham sdy chan khong kho, toi, it hut am va 6n dinh vé mit thé chat hon
san pham thu dugc tir hai phuong phap con lai.

Khi dua hdn hop TEL-NaOH vao HPTR véi chat mang PVP K30 d4 lam tang do hoa
tan cua TEL & ca hai moi truong o v6i hon hgp TEL-NaOH. 6 hoa tan cua TEL sau 60 phit
& pH 6,8 cao hon nhiéu so v4i nguyén liéu va hén hop TEL-NaOH. Tuy nhién, d6 hoa tan cia
TEL sau 60 phat & pH 1,2 thap hon nguyén liéu nhung van trén 85% va cao hon so véi hdn
hop TEL-NaOH. Cong thicc HPTR ¢4 ty 18 TEL:PVP = 1:1 cho két qua do hoa tan cao & pH
1,2 va 6,8. Pho DSC xac nhan TEL trong HPTR CT8 ¢ trang thai vo dinh hinh hozc phan tan
phan tir. Vién nén chita HPTR trén duoc bao ché bang phwong phép dap thang van dam bao
d6 hoa tan khi phdi hop véi céc ta duge don rd phi hop.

Két luin

Trong nghién ciru ndy, d6 hoa tan cua TEL da duoc cai thién dugce bang cach ché tao
HPTR cua TEL véi chat mang 1a PVP K30 va ta dugc 1am ting d6 tan 13 NaOH. Cong thuc
HPTR tét nhit duoc tng dung dé bao ché vién nén. Vién nén bao ché theo cong thire Iya chon
c6 d6 hoa tan TEL dat xap xi 90 % trong ca hai mdi truong pH 1,2 va 6,8.
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