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Abstract: The development of alpha-lipoic acid (ALA) tablets has emphasized several issues,
including instability to light and temperature, and poor dissolution rate of tablets. Due to free
carboxylic acid groups in the ALA chemical structure, the objective of this study was to investigate
the role of alkaline excipients in tablet composition on the dissolution and stability of the active
ingredient through the interaction mechanism with this functional group. Alkaline excipients were
added to the binders or combined with the filler excipients in the wet granulation process. The DSC
and IR were used to assess the interactions between ALA and alkaline excipients. Effects of different
molar ratios of ALA: alkaline excipients and the filler excipients (Fluorite, FLR, calcium silicate)
on the solubility of tablets were also investigated. The obtained results showed that adding alkaline
excipients enhanced the stability of ALA in temperature-stability experiments (100 °C, 1h).
Combining alkaline excipients in the formula also increased dissolution rates, in which lysine (0.3%)
and NaEDTA (2.0%) were the two best alkaline excipients. The final formulation, including ALA
(66.67%), MCC (25%), FLR (6.33%), and NaEDTA (2.0%), was proposed. The dissolution
complied with the US Pharmacopoeia criteria (over 90% ALA dissolved in 60 minutes).
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Danh gia anh hudng cua ta duge kiem
trong bao ché vién nén acid lipoic

Tran Ngoc Bao, Mai Viét Linh, Nguyén Puc Trung,
Nguyén Vian Hai, Nguyén Ngoc Chien”

Truong Pai hoc Duoc Ha N¢i, 13-15 L& Thanh Téng, Cita Nam, Ha Ngi

Nhén ngay 28 thang10 ndm 2024
Chinh sira ngay 14 thang 4 nam 2025; Chéip nhan dang ngay 15 thdng 9 nam 2025

Tém tit: Nghién ciru phat trién thudc vién nén chira acid alpha lipoic (ALA) gip phai mot sé van
dé lién quan dén d6 6n dinh cua duoc chét v6i anh sang va nhiét do, va do hoa tan kém cia vién nén
thanh phém. Trén co s ciu tric phén tir cia ALA c6 nhém acid carboxylic ty do, muc ti€u cia
nghién ciru nay 1a khao st vai trd cua cac ta duge kiém trong thanh phan vién nén dén d6 hoa tan
va d0 6n dinh cua hoat chét thong qua co ché tuong tdc voi nhom chire nay. Ta duoc kiém dugc dua
vao ta duoc dinh hodc phdi hop vdi ta dugc don trong quy trinh tao hat wét. Tuong tac hoa hoc giita
ALA va c4c tac nhan duoc danh gia bang phd hdng ngoai IR va DSC. Trong qua trinh dép vién, anh
hudng cua i) Ty 1€ mol ALA: ta dugc kiém; va ii) Ty 1¢ ta dugc cd dién tich bé mit 16n FLR (calcium
sillicate) dén do hoa tan vién nén ALA 300 mg di dwoc khao sat. Két qua cho thiy ta dugc kiém co
kha ning ting d6 6n dinh cua nguyén liéu ALA dudi anh huong cua nhiét do (100 °C trong 1 h).
Trong do, 2 td dugc kiém cai thién toc d6 hoa tan ciia dugc chét tot nhét 1a lysin (0,33%) va NaEDTA
(2,04 %). Cong thirc vién nén c6 d¢ hoa tan tot nhat da duoc dé xuat véi thanh phan sau: ALA
(66,67%), MCC (25%), FLR (6,33%), NaEDTA (2,04%). Vién nén bao ché dat yéu cau theo Dugc
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dién My vé d6 hoa tan (USP-NF43, 2024)).

Tir khéa: acid alpha lipoic, vién nén, ta dugc kiém, do hoa tan, d6 6n dinh.

1. Giéi thigu

Acid alpha lipoic (ALA) la mot hoat chat ¢
kha nang chong oxy héa manh, c6 nhiéu tng
dung trong thubc va thuc phim bao vé sirc khoe.
Dang bao ché vién nén ALA (biét duoc
Thiogamma, Worwag, CHLB Puc) chua ALA &
mue lidu 300, 600, 900 mg, dugc chi dinh nhiéu
trong diéu tri bénh 1y ton thwong than kinh [1, 2].
Trong nghién ciru phat trién thudc, ALA gip
phai mot s6 han ché nhu: i) It tan trong nudc; ii)
Kém 6n dinh voi nhiét do va anh sang, va iii)
ALA con c6 nhiét d6 néng chay thip va dé bi
polyme hoa giy bam dinh chay cdi trong qua
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trinh dap vién [1, 3]. Vong 1, 2-dithiolan cua
ALA duéi tac dong cua anh sang hodc nhiét do
(60-65 °C, tng vdi nhiét d6 nong chay cua ALA)
s€ bi pha hiy va mo vong, tao phan ung trung
hiép hoa dan dén san phdm khong dat do hoa tan
va ham lugng [1, 3]. Co nhiéu huéng nghién ctru
tiém nang nham khic phuc nhiing nhugc diém
trén ctia nguyén liéu ALA, mot trong s do 1a
phéi hop cac ta dugce c6 tinh kiém trong cong
thitc nhim tao vi mdi truong ALA hodc tao mubi
in-situ ALA [4, 5]. Phan tir ALA c¢6 chira nhom
acid carboxylic nén c6 thé phan tng tao mudi v6i
kim loai kiém, base amin, acid amin qua do la
tang do 6n dinh va d6 hoa tan cta thanh phém
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[4, -6]. Nghién ctru nay dua cac ta duge kiém vao
t4 dugc dinh, va danh gia anh hudéng ctia mét sb
ta duoc kiém dén do hoa tan, d6 6n dinh ctia cém
chira ALA va vién nén ALA.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén liéu

Acid alpha lipoic (ALA, Suzhou Fushilai,
Trung Qudc), cac héa chét ethanol 96°, acid
acetic, natri acetat, natri hydroxyd, natri
carbonat, natri hydrocarbonat, calci carbonat,
calci phosphat, L-lysin (lysin) 99%, meglumin
99%, trometamol 99%, Na;EDTA (NaEDTA)
dat tiéu chudn tinh khiét hoa hoc. Cac chat p-
Cyclodextrin (B-CD), Avicel (MCC) PH101,
Florite (FLR), Aerosil, magnesi stearat (MgS),
natri carboxy methyl celulose (NaCMC) dat tiéu
chuan duoc dung.

2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp bdo ché vién nén ALA

Vién nén ALA dugc bao ché bang phuong
phap tao hat uét. Ty 1&é ALA: ta dugc don, ta
dugc dinh (dung dich kiém trong nuéc) duoc
trinh bay trong bang 1 va 2, dung dich ta dugc
kiém dugc nhao 4m v&i hon hop bot kép, xat hat
qua rdy 1 mm. Sy hat trong ti siy ¢ nhiét do
30-35 °C, ti ham am tir 1,0 - 2,0%.

2.2.2. Phuong phdp dinh luong ham heong
dioc cht trong bét/com/vién nén ALA

Str dung phuong phap do quang UV [2],
dung moi pha loang la ethanol 50%. Dich dinh
lugng dugc loc qua mang loc 0,45 pm, do mat
d6 quang ctia dung dich 6 budc song 334 nm.

2.2.3. Anh huong cua phiét dé dén do on
dinh cua ALA, bot kép va com sau tao hat

Tién hanh can chinh xac 0,05 g mau thu, dat
vao 6ng thuy tinh 10 mL, mau thtr dugc dit trong
bép dun cach thuy & nhiét d6 100 °C trong 1 gid.
Ham luong duoc chit sau 1 gio dugc dinh luong
nhu muc 2.2.2. Cac mau thir dugc so sanh véi
méu dé ¢ nhiét d6 phong (25 °C + 5). Tién hanh
so sanh v6i mau & moi trudng & nhiét dd phong

vé mau sic, dd von dinh va chénh léch ham
lugng trude va sau khi gia nhiét [7].

2.3.4. Phuong phap danh gia do hoa tan

Tham khao Dugc dién My (USP 38, chuyén
ludn vién nén acid lipoic [8]), d6 hoa tan cta vién
nén ALA duoc danh gia bang thiét bi Pharma test
(Dirc): moi trudng thir hoa tan 14 900 ml nude cat
& 37 +0,5 °C. Thiét bi st dung kiéu canh khudy,
toc do khudy 75 rpm. Nong do thude trong dung
dich sau d6 duoc dinh lugng bang phuong phap
do quang phd héap thu UV-Vis [2]. Yéu cau:
Khong it hon 70% luong acid alpha lipoic
(C8H14028S2) so voi lugng ghi trén nhan duoc
hoa tan trong 60 phat.

2.3.5. Phuwong phadp danh gia tuwong tdc hoa hoc

Tuong tac hoa hoc dugc xac dinh thong qua
phd hong ngoai (FT-IR) [9, 10]: mau cém hoic
nguyén li¢u dugc tron déu véi kali bromid (1:10,
kl:kl), dap thanh vién mong, phd FTIR duoc
trinh bay trong dai s6 song tir 500 dén 4000 cm'™
(FT-IR 6700, Jasco, Nhat Ban).

2.3.6 Phan tich nhiét vi sai (DSC)

Nguyén licu ALA hoic mau cdm hoidc
nguyén liéu dugc céan chinh xac khoang 5 mg vao
dia DSC (DSC pan, Mettler Toledo), mau dugc
quét tir 30 dén 300 °C (DSC, Mettler Toledo, Diic).

3. Két qua
3.1. Két qua danh gic mét sé ddc tinh ciia ALA

3.1.1. Khao sat anh huong cua chdt mang
den do on dinh cua com ALA

ALA c6 nhiét d6 néng chay thap (61- 63 °C).
Khi tiép xuc voi nhiét @ tir 80 °C trd 1én, ALA
bét dau qua trinh phan hiy, c6 thé tao ra phan
ung trung hi€p hoa, tao ra khéi bot déo, dinh, qua
d6 giam ham lugng duoc chat. Trong d6, cong
thitc cdm ALA duoc bao ché véi céc ta duge don
khac nhau (ty 1& 1:1, kl/kl); qua trinh nhao 4m
duoc thuc hién véi nude cAt hodc dung dich ta
dugc kiém. Chi tiét thi nghiém va két qua duoc
thé hién & Bang 1 va Hinh 1.

Anh huéng cua ta duge don:

Két qua cho thdy ALA nguyén liéu (A0) khi
dun ¢ 100 °C trong 1 gid, mau chat chay long,
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tao dang keo dinh, ham luong dugc chét khi dinh
luong lai giam nhiéu so v6i ham luong ban dau
(33,89%). Nghién duoc chat voi Aerosil (mot ta
dugc co dién tich bé mit 16n), co thé lam giam
kich thudc va tang dién tich bé mat ciia ALA,
lam ting toc do phan huy, khién ham lugng duoc
chat giam dang ké (A1). Nguoc lai, khi két hop
ALA va MCC 101 (1:1) (A2), ham lugng ALA
giam it hon. Ciu tric va kich thudc tiéu phan cia
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MCC 101 c6 thé cho phép bao vé dugc chat tot
hon. Tuong tu khi thém céac thanh phan khéc
(Hinh 1A), miu A4 (chtra FLR) va A7 (chta B-
CD) cho két qua tot hon Aerosil trong viéc bao
toan ham lugng ALA. Cam quan cho thdy céac
méu bot két hgp ALA véi MCC, FLR va B-CD
c6 thé chat kho toi, khong bi von cuc hodc chay
long. Do d6 cac mau bot A2, A4, va A7 dugc tién

hanh nhao 4m véi ta duoc kiém (dd NaOH 1%).

Bang 1. Két qua danh gia d on dinh ciia ALA & cic mau A0-A7

A : - 5
ren Thanh phin T4 duoc dinh ssocn leong Aa G
- ALA nguyén liéu - 100 £0,18 33,89 +£0,24
Al ALA, Aerosil (1:1) Nudc 96,33+ 2,49 32,71 +2,43
A2 ALA, MCC 101 (1:1) Nudce 99,63 +0,79 55,27 +1,86
A2.1 | ALA MCC 101 (1:1) NaOH 1% 98,01 + 0,59 88,71 +£0,49
A2.2 | ALA, MCC 101, FLR (1:0,25:0,75) NaOH 1% 99,91+0,12 72,87 +1,28
A2.3 | ALA, MCC 101, FLR (1:0,5:0,5) NaOH 1% 99,76 £ 0,16 80,59 + 0,36
A3 ALA, MCC 101, Aerosil (1:1:1) Nudc 98,54 + 1,05 46,53 + 0,94
A4 ALA, MCC 101, FLR (1:1:1) Nudc 99,48 + 0,76 53,85+ 0,23
A4.1 | ALA FLR (1:1) NaOH 1% 98,91 + 0,62 84,95 + 0,56
A5 ALA, MCC 101, CaCOs (1:1:1) Nudc 99,40 + 0,24 25,65+ 0,17
A6 | ALA, MCC 101, Cas(POu); (1:1:1) Nuoe 98,90 + 0,27 30,19+ 0,23
A7 | ALA, MCC 101, § - CD (L:1:1) Nudc 97,23+ 1,08 53,64 + 0,38
A7.1 | ALA, MCC 101, B - CD (LiL:1), NaOH 1% 100,10+ 0,81 | 5528+052
(A) ™ (B) © ™ e
) o < ! o~
g _ s 8 3 . —
£ 50 . £ %0 <5, " . ALA
< < = / 4~ A2 (nworc
ft; — - f = / . A2.(1 (NaO)H 1%)
g o . N | v A2t (NaoH25%)
ALA AT Az A3 AL RS A8 M PRt et d ' " o gi:: (phm)45 "

Hinh 1. D9 6n dinh nhiét cia com ALA ¢ 100 °C trong 1 gio: (A) cdm ALA véi cdc té duge don khéc
nhau, (B) com ALA st dung dung mdi nhao am la nudc va dung dich kiém, (C) Do thi bi€u dién anh huong cua
nong do % NaOH trong ta dugc dinh dén d6 hoa tan ctia com A2 (ALA/MCC 1:1, kl/kl).

Anh huodng cia ta dugc kiém:

Két qua Bang 1 va Hinh 1B cho thiy ham
luong ALA giam rat nhanh sau 1 h & cac miu
ALA nguyén liéu (33,89 % so véi ban dau), va
trong mau Al, A2 (ALA va Aerosil hoic MCC,
nhao am véi nudc, ham lwong ALA con lai 32,71
va 55,25 % tuong (mg so v6i ban dau). So véi

mau A2, ham luong ALA trong mau A2.1 di c6
su cai thién dang ké: % ALA con lai sau 1 h
(100 °C) ctia mau A2.1 1a 88,71 + 0,49 %, cao
hon dang ké so véi A2. Két qua Hinh 1B cho
thdy, % ALA con lai trong cic miu sir dung ta
dugc kiém (A4.1 va A7.1) cao hon dang ké so
v6i cac mau khong c6 ta duoc kiém tuong ting
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(A4 va A7). Trong Hinh 1B, cic miu c6 do 6n
dinh cao nhat (% ALA con lai trén 80%) 1a A2.1
(chat mang 1a MCC), A2.3 (chat mang 1a MCC
két hop FLR), va A4.1 (chit mang 1a FLR).

Trong Hinh 1C, anh huéng cta nong do %
NaOH trong ta dugc dinh dén do hoa tan cua
cdm ciing dugc khao sat. Két qua cho thiy ALA
tao hat véi NaOH 1% cao hon dang ké so véi
nguyén liu ALA va mau A2 (ALA, MCC,
nudc). Tuy nhién, khi tiép tuc ting ham luong
NaOH (Ién 2,5%), toc do hoa tan ctia mau codm
lai giam xudng dang ké.

(A) 100+
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A NaOH 1%
/- NaOH 2.5%
+ NaHCO3 1%

% ALA hoa tan

® Na2CO3 1%

0 T T T 1 - NaEDTA 1%

o NaEDTA 2.5%

Thoigian (phit) o NaEDTA 5%
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==+ NaHCO3 2.5%

- Na2CO3 2.5%

NaCOH 2.5%
NaHCO3 1%
NaHCO3 2.5%
Na2CO3 1%
Na2CO3 2.5%
NaEDTA 1%
NaEDTA 2.5%
NaEDTA 5%

Tom lai, ta duoc kiém c6 anh huong dén do
on dinh cua nguyén li¢u, va su dung ty 1€ % ta
dugc kiém phu hop c6 thé cai thién dang ké do
hoa tan ciia cdm duoc chét. Sau day, mot s6 ta duoc
kiém vo co, va hitu co tiép tuc duoc khao sat.

3.2.3. Khdo sdt anh hwéng ciia mét sé td
duoc kiem dén do hoa tan cua com ALA

Tién hanh bao ché cdm véi thanh phan: ALA
(1 g), MCC 101 (1 g) va dung mdi nhao am la
dung dich ta dugc kiém (I ml v6i cac nong do
1%, 2,5%, 5%) theo phuong phap dugc trinh bay
& muyc 2.3.1 thu duoc két qua & nhu trong Hinh 2.

(B) 100 - Water

& Trom 1%

-&- Trom 2.5%
Trom 5%
Meg 1%

y + Meg 2.5%

Meg 5%

Lys 1%

e Lys2.5%
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50+
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Meg 2.5%
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Lys 1%
Lys 2.5%
Lys 5%
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Hinh 2. B th@ biéu dién do hoa tan ctia cdbm ALA theo thoi gian: (A) cébm ALA sir dung dung dich mudi Na,
(B) cdm ALA str dung dung dich ki€ém hitu co nhao am, (C) % ALA giai phong sau 15 phut,
(D) % ALA giai phong sau 60 phut.

Khi st dung 3 loai ta dugc kiém vo co
(NaOH, NaHCOs Na2COs, Hinh 2A va 2C) trong
qua trinh nhao am, ¢ nong do kiém thép (1%)
cdm kho toi, tao hat tét. Tuy nhién, khi tang nong
d6 kiém 1én 2,5% va 5% xudt hién hién tuong
ALA bi polyme hoéa, tao thanh khdi bét dinh va
kho xat hat qua rdy. Diéu nay co6 thé giai thich,
do céac ta duoc kiém nay c6 kha ning hit 4m
manh, dnh huéng dén do hoa tan ctia hdn hop

bot. Mat khac, ty 1é kiém vo co cao ¢ thé anh
hudng dén d6 on dinh cua chinh ALA trong cdm
[1, 4, 7]. Trong cac mudi Na khac nhau (Hinh
2C), NaEDTA thé hién dic tinh khic véi cac
mudi Na vo co, d6 1a khi bao ché cdm véi néng
d6 NaEDTA ting tir 1 — 5%, qua trinh nhao 4m
van thuén loi, cdm d& xat hat qua ray. Tir d6, co
thé cho thay khi sir dung cac ta duoc c6 do kiém
vira phai, phdi hop ion Na vao cong thirc co tac
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dung ting dang ké do hoa tan ciia cdm ALA. NaEDTA 2,5%) va 95,76% = 0,21 (¢ mau lysin
Tuong tu v6i NaEDTA, khi s dung ta duoc 2,5%). Nguyén nhan c6 thé do ta dugc kiém vo
kiém hitu co (trometamol, meglumin, lysi~n, co khi sir dung & nong d6 cao c6 kha nang hut
Hinh 2B va 2D) ¢ ca 3 nong d6 khao sat cac mau am manh, miat khac céac ta duoc nay c6 thé xic
c6m tao thanh déu kho toi, do cimg hat cdm tang tac gay hién tuong polyme hoa ALA.

dan khi tang nong d6 kiém, trir & mau dung dung
dich nhao 4m 1a trometamol 5%, khéi 4m c6 hién
tuong von dinh, kho lot qua mit rdy.

Tom lai, két qua khao sat cho thay 2 ta dugc

3.2.4. Panh gid twong tdc héa hoc qua pho
FT — IR va phan tich nhiét vi sai

Tuong tac phan tir cia cic thanh phan trong

NaEDTA va lysin cho két qua tot nhat; sau 60 cong thirc com dugc thé hién trong két qua pho
ph, d6 hoa tan dat 98,07% % 023 (& mdu [ TIRtrong hinh sau (Hinh 3A).
(A) (B)
C3m ALA-MCC, NAEDTA 2,5% |~
1 ) i —\ ﬂ,L C8m ALA-MCC, NaOH 1%
C6m ALA-MCC, Lysin 2,5 % {##fhe_ af’h’;«\ ,#,lh.ﬁ-b_,\;,/‘n I &
C6m ALA-MCC, NaOH 1% - Y st C3m ALA-MCC, nuéc
W S S
C8m ALA-MCC, nuéc | Lo “
ol ITAIVAY ’1
AlLA |
W \ ALA
(i) (i) A (iii)
4000 35’00 30‘00 25‘00 20‘00 15'00 10‘00 500 5'0 "”0 1;0 260 2;0 300
Budcséng(cm™) Nhiét dé (°C)

Hinh 3. (A) Phd FTIR va (B) DSC danh gia twong tac ALA va ta dwoc kiém.

Hinh 3A cho thiy sir dung ta duoc kiém c6 kiém) va phan tir ALA. Kiém hitu co lysin it anh
thé anh huong dén tin hiéu cdc nhom -COOH cua hudng dén phd IR so voi cac mau sir dung NaOH
ALA. Nguyén liéu ALA c6 lién két -COOH dic va NaEDTA. Céc két qua nay cho thay viéc dua
trung, thé hién qua cac tin hiéu sau: tin hiéu (i) cac ta dugce kiém chua 1am thay ddi ban chit
O-H ¢6 2 dinh 2926 va 2826 cm™, dinh nay nim nguyén liéu ALA, tuy nhién cé tao ra tuong tac
trong mot dai vong rong trong khoang 2500- hoa hoc trong cong thire, diéu nay giai thich viée
3300 cm™ (miii tén mau den); tin hiéu (ii) C=0 thay ddi d6 hoa tan ¢ trén.

(1696 cm?), (iii) C-O (tin hiéu pic ddi xting 1201 Hinh 3B (phd d6 DSC) cho biét anh hudng
va 1249 cm™). So v6i ALA nguyén liéu, tin higu ctia ta dugc kiém (khi st dung & ty 18 thap) dén
(i) O-H (miii tén da cam) ting dang ké cuong do dic tinh cia ALA. Mau nguyén liéu ALA
(thay d6i chidu cao pic) khi st dung NaOH, (dudng mau den) c6 dinh thu nhiét duy nhét tai
NaEDTA. Mit khac, cic mau sir dung NaOH, 61,81 °C, tuwong ung véi nhiét d6 ndng chay cua
hoic céc ta dugc nhu NaEDTA déu cho théy dai ALA. Cac miu cbém sir dung NaOH hoac nuédc
kéo dan méi & khoang 3600 dén 3200 cm™, dai déu xudt hién dinh thu nhiét trong khoang nay;
nay c6 tan sd cao hon so véi cac mau sir dung két qua nay cho thiy sir dung kiém manh NaOH
nude va lysin. Tin hiéu pic lién két (i) C=0 da (6 ty 1¢ thap) it anh huong dén dic tinh- cau tric
bi thay doi trong cac mau NaOH va NaEDTA: hoa hoc ciia ALA (do d6 khong lam thay doi
chan pic rong hon va cuong do cao hon (mili tén nhiét dd nong chay cua ALA). Mit khac, duong
da cam). Ngoai ra, 2 tin hi¢u (iii) C-O (khoang méu do biéu dién mau “ALA-NaOH”, miu dong
1200 cm™) ciing bi mat di ¢ cac miu sau qua kho cua ALA va NaOH 1% véi ty 1€ mol
trinh tao hat. Tém lai, cac két qua nay cho théy ALA:NaOH 1a 1:1, duoc bao ché dé so sanh véi

c6 ton tai twong tac giita ion Na (hodc tac nhan cdm ALA. C6 thé thy, khi ALA va NaOH duoc
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phan ung hoan toan & ty mol 1a 1:1, dinh thu
nhiét tai khoang 60 °C di bién mat. Trong Hinh
3B, miu ALA-MCC-nuéc c6 nhiéu pic véi bién
dd nho va lién tyc (miii t€én mau da cam) &
khoang nhiét d6 trén 200 °C, day 1a céc pic twong
ung véi sy phan huy hoac polyme hda ALA [10].
Tuy nhién, cic pic nho nay khong xuét hién &
mau ALA-MCC-NaOH.

Tom lai, cac két qua IR va DSC déu cho thay
phan nao tuong tac gitta cac ta dwoc kiém va
nguyén liéu ALA sau qué trinh tao hat, tuy nhién
khong tao mudi hoan toan véi nguyén lidu ALA.
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3.3 Két qua bude dau xdy dung cong thirc bao
ché vién nén ALA 200 mg

3.3.1. Khdo sat anh huong ty I¢ gitta ALA va
ta duoc

Duya trén cac Kkét qua to myc 3.2, tham khao
vién dbi chiéu Thigamma ALA 300 mg va 600
mg, tién hanh bao ché vién nén ALA véi ti 1&
ALA : ta duoc 1 2:1 (kI/kl, Bang 2). Bao ché cac
cong thie nhu Bang 2, két qua thir hoa tan duoc
trinh bay trong Hinh 4.

Bang 2. Thanh phan vién ALA véi ti 16 MCC : FLR va ti 1é ALA : TD kiém thay dbi

Thanh phén T1 T3 T5 T7 T9 T10 T4 T6 T8 T12 T13
ALA (0) 4 4 4 4 4 4 4 4 4 4 4
MCC () 2 1.52 0.95 0.38 1.58 1.56 1.52 0.95 0.38 1.55 15
FLR (9) - 0.38 0.95 1.52 0.4 0.39 0.38 0.95 1.58 0.39 0.38
Lysin (g) - 0.1 0.1 0.1 0.02 0.05 - - -

NaEDTA (g) - - - - - - 0.1 0.1 0.1 0.06 0.12

MCC: FLR* 4.0 4:1 1:1 1:4 4:1 4:1 4.1 1:1 1:4 4:1 4:1

Ta duogc (g) 2 2 2 2 2 2 2 2 2 2

ALA:kiém** 28:1 28:1 28:1 | 120:1 | 60:1 72:1 72:1 72:1 | 120:1 | 60:1

*: ty 1¢ khoi luong ta duge don MCC : FLR (kl/kl).

**: ty1¢ mol giita ALA va ta dugc kiém (lysin hoic NaEDTA).

Anh huéng ctia ty 18 MCC va chat mang FLR:

Cong thue T1 ¢6 hién tuong vién ra cham (>
20 ph), qua trinh hoa tan trong nudc chi yéu theo
co ché dn mon. Nguyén nhan c6 thé do dic tinh
hat am ciia MCC va ta duge kiém, lam giam kha
ning thdm nudc cua vién. Do do, can phdi hop
thém ta duogc c6 dién tich bé mat 16n nham han
ché tiép xuc truc tiép gitra ALA va ta duoc kiém
v6i moi truong. Nghién ciru nay dé xuét sir dung
phdi hgp MCC véi FLR (mét dan chat calcium
silicat) dé khic phuc hién tugng nay. Nghién ctru
nay dé xuat phoi hgp MCC véi FLR (dan chat
calcium silicat). Ty 1€ MCC va FLR duogc khao
sat trong cac cong thuc T3, TS, T7 (dung dich
Lysin 1a ta dugc dinh, Hinh 4A) va T4, T8, T12
(dung dich NaEDTA la ta dugc dinh, Hinh 4C)
O céc cong thire T3, T4 d6 hoa tan sau 60 ph déu
dat trén 80%. Phdi hop FLR cai thién thoi gian
rd ctia vién (dudi 15 ph). Tuy nhién, cac két qua
cho thdy tang ti 18 FLR 18n 50% va 80%, do hoa
tan déu giam (Hinh 4A va 4C). Do do, ty 18

MCC: FLR 1a 4:1 (kl/kl) dugc sir dung dé khao
sat cho thi nghiém Hinh 4B va C).

Anh huong cua ty 1é duoc chit va ta
dugc kiém.

Anh hudng cua ty 16 mol gitra ALA: ta dugc
kiém duoc khao sat trong bang 2, két qua duoc
trinh bay trong hinh 4B va 4D. Khi st dung ta
dugc kiém Lysine trong cac mau T3 (1,6%
Lysin) , T9 (0,33% Lysin), T10 (0,83% Lysin)
(Hinh 4B), d6 hoa tan sau 60 ph déu dat trén
70%. Trong do, cong thuc T9 do hoa tan sau 60
ph cao nhét (88,49%). Mat khac, khi str dung ta
duoc NaEDTA trong cac mau T4, T12, T13
(Hinh 4D), d6 hoa tan sau 60 ph déu dat trén
90%. Nguyén nhan cua hién tuong nay co thé do
Lysin co thé tao ra moi truong pH co tinh kiém
quanh vién som, tuy nhién khong duy tri dugc
ddc tinh trong qua trinh hoa tan ALA. Ngugc lai
su ton tai cua cac ion Na trong ciu trac NaEDTA
¢6 thé tao thuan lgi cho qua trinh thir hoa tan.
Cong thirc T13 ¢6 d6 hoa tan t6t nhat.
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Hinh 4: P thi biéu dién do hoa tan theo thoi gian cia cac cong thirc T3-T13: (A) Vién ALA su dung Lysine
va ti 1¢ MCC:FLR thay doi, (B) Vién ALA c6 ti 1€ Lysin thay doi, (C) Vién ALA st dung NaEDTA
va ti 1€ MCC : FLR thay d6i1, (D) Vién ALA c6 ti 1¢ NaEDTA thay doi.

4. Ban luin

Dugc dién My (USP-NF 43) yéu cau vién
nén ALA phai gidi phong khong it hon 70%
duoc chét sau 60 phit [8]. Trong nghién ciru nay,
két qua danh gia do hoa tan vién nén ALA cho
thay 2 t4 dugc kiém tot nhat 1a lysin va NaEDTA.
Két qua IR va DSC cho thy céu trac va dic tinh
duoc chat ciia ALA it bi anh hudng, cac dinh dac
trung ctia gbc COOH trong ALA (pho IR), nhiét
d6 nong chay ciia ALA (két qua DSC) déu khong
thay ddi nhidu. Tuy nhién, két qua FTIR cho
thdy, c6 ton tai twong tac giita cac ion kiém dua
vao va ALA (thay ddi vé cuong do va hinh dang
cac tin hiéu ctia nhom COOH). Nhiing tuong tac
nay dong vai trd quan trong trong cong thirc cém
va vién nén bao ché duge: Cac ion kiém (hoic
Na+) tao ra “vi moi truong” (moi truong cuc bo)
bao quanh ALA, qua d6 giam thiéu anh huéng

cua nhiét @6 va cai thién do hoa tan cia ALA.
Khi gia nhiét (trén 200 °C), cac vi moi truong
ndy moéi bat dau twong tac véi cau tric ALA, qua
d6 co thé 1am thay ddi qua trinh bién d6i (phan
hay) dwoc chat. Trong cac khao sat trén,
NaEDTA 1a mot mubi Na ciia acid hitu co, ciing
dong vai tro 1a chat 6n dinh méi truong, diéu nay
¢6 thé ting d6 6n dinh cia ALA. Két qua nay phu
hop v6i cac nghién ctru trude d6 vé hé phan tan
ran ALA va kiém hoa ALA [9].

Pé tan dung vai tro “vi méi truong” ctia cac
jon kiém, cac ta dugc co dién tich bé mit 16n,
nhu FLR, s& tao ra cac 16 xdp c6 kha ning hap
phu ion kiém, va bao xung quanh ALA, qua d6
giam duoc tuong tac cia dugc chit v6i nhau,
tang do 6n dinh cua nguyén li€éu ALA. Thuc té,
viéc phdi hop ALA véi céc ta duge kiém hodc
cac chit mang bit giit kiéu cyclodextrin di duoc
trién khai trén thé giéi [4, 7, 11]. Tuy nhién,
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trong cac cong thirc nghién cuu, ty 1€ ta4 dugc
chat mang trong cac cong thirc thuorng chiém ty
1¢ cao, do d6 vién nén bao ché duoc s& cb
khéi lugng vién cao, ty 1¢ duoc chat trong
vién thap Diéu nay s€ gdy kho khan cho viéc
bao ché vién nén glong v6i vién Thiogamma
(thudng ty 1& dugc chit: ta duoc 1a 1:1 véi
vién 300 mg, va 2:1 véi vién 600 mg trd 1€n).
Trong nghién ctru nay, cac ta dugc duoc gitr
& ty 18 duoc chét 2:1, theo dung ty 1 cia
cong thirc vién dbi chiéu.

5. Két luan

Két qua thuc nghiém cho thay: ta dugc kiém
¢6 vai trd 16n trong viéc 1am ting d6 6n dinh véi
nhiét va d6 hoa tan cua vién nén ALA. Hai (02)
co ché chinh dugc dé xuat 1a sy twong tac phan
ttr voi duoc chét va/hodc tao moi trudng pH kiém
thudn lgi cho viéc hoa tan. Trong cac ta dugc
kiém khao st c6 lysine va ta duoc NaEDTA la
2 loai gitp cai thién do hoa tan vién nén thanh
pham dat yéu cau cua Duoc dién My (USP-NF
43, 2024).
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