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LOI CAM ON
Loi dau tién, em xin chan thanh cam on sau sic dén toan thé quy thiy cd, cac anh
chi giang vién cia Khoa Dugc, Truong Pai hoc Y khoa Pham Ngoc Thach da tan
tam truyén dat kién thure, kinh nghi¢m va tao diéu kién t6t nhat dé thyuc hién chuyén
dé tt nghiép nay.
Em xin giri 161 cdm on chan thanh va sy biét on sdu sic dén ThS. DS. Nguyén Kim
Thuén, 12 ngudi huéng dan tan tinh, quan tim va dong vién em trong sudt qua trinh
thuc hién va hoan thanh dé tai t6t nghiép. Nhiitng 10i gop ¥ va chia sé¢ kinh nghiém
quy gia cua thay giup em hoan thanh dé tai nay mot cach chin chu va hoan thién
nhit.
Bén canh d6, em xin cam on cac ban DUGC 2020, nhitng ngudi gitip d& va dong
hanh trong sudt qua trinh hoc tap.
Cudi ciing, con xin cam on dén gia dinh d luon dong vién, hd tro con trong subt
qua trinh thyc hién chuyén dé.
Em xin chan thanh cam on.

SINH VIEN

Huynh Nhw Linh



LOT CAM POAN
To1 xin cam doan day la cong trinh nghién clru cia riéng toi va chua ting
duoc cong bd trong bat ky cong trinh nao khac. Cac sb liéu va két qua thu duoc 1a
do ban than truc tiép theo di, thu thap véi mot thai do hoan toan khach quan trung
thuce, cac tai liéu da trich din cia cac tac gia déu dugc liét ké day du, khong sao
chép bat ctr tai liéu nao ma khong co trich dan.
T61 xin hoan toan chiu trach nhiém vdi cam doan nay.
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TOM TAT
Chuyén dé tét nghiép Dwoc si dai hoc — Niam 2025
XAY DUNG QUY TRINH BAO CHE VA TIEU CHUAN CO SO CUA
KEM BOI DA CHUA VITAMIN E, NIACINAMIDE, RESVERATROL
HUYNH NHU LINH
Giang vién huéng dan: ThS.DS. Nguyén Kim Thuin
Mé dAu: Mdi ngay, lan da phai ddi mat véi nhimg tac dong tir mdi trudng bén
ngoai, cac yéu té nay lam ting tdc d6 130 hoa va sic td da. Nguoi tiéu dung tim
kiém céc san pham cai thién tinh trang ndy véi chi phi phu hop.
Muc tiéu nghién ciru: Dé tai duoc tién hanh véi muc tiéu xay dung cong thirc va
quy trinh bao ché kem boi da chira vitamin E, niacinamide va resveratrol. Pong
thoi, xdy dung tiéu chuan cho ché pham.
Péi twong va phwong phap nghién ciru: Nghién ctiru khao sat thanh phan cong
thirc va quy trinh bao ché. Tham do va tdi wu hoa cong thirc kem bdi da dua trén
phan mém Design Expert 13.0.5.0, kem bao ché dugc danh gia vé kich thude giot
dau trung binh. Kem duogc danh gia hoat tinh hoat tinh chong oxy hoa bang phuong
phap khir gbc tw do DPPH. Sau d6, tién hanh xay dung tiéu chuin co so cho san
phim dwa vao DDVN V, ACM THA 003, ACM THA 007 va vin ban hop nhat s6
07/VBHN-BYT.
Két qua: Vi ti 16 acid stearic: cetyl alcohol: dau paraffin 12 3:1:3 , kem ¢4 HLB
9,12. Cong thirc hoan thién c6 cac thanh phén: 2% niacinamide; 1% resveratrol;
1% vitamin E; 2,22% cetyl alcohol, 6,67% acid stearic; 6,67% dau paraffin; 3,35%
tween 80; 2,74% span 80; 20% glycerin; 0,25% triethanolamin; 0,005%
Na;EDTA; 0,01% benzalkonium chlorid va nudc cat vira di 100%. Kem ¢6 kich
thude giot dau trung binh 1,78 + 0,02 ug/ml. Kem thé hién hoat tinh chdng oxy hoa
v6i ICso 12 1770,48 pg/ml. Cac tiéu chuan co so ciia kem déu dép tng nhimng yéu
cau dugc dua ra.
Két luan: Dé tai di xay dung cong thirc, quy trinh bao ché va danh gia hoat tinh
oxy héa ctia kem boi da. Pong thoi, dé tai d xay dung thanh cong tiéu chuan co
co.

Tw khoa: Kem bdi da, resveratrol, vitamin E, niacinamide.
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Faculty of Pharmacy — Pham Ngoc Thach University of Medicine
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ABSTRACT
DEVELOPING FORMULATION PROCESS AND IN-HOUSE
STANDARDS FOR CREAM CONTAINING VITAMIN E,
NIACINAMIDE, RESVERATROL
HUYNH NHU LINH
Supervisor(s): NGUYEN KIM THUAN, MSc.Pharm
Introduction: Daily exposure to environmental factors accelerates skin aging and
pigmentation. Consumers seek effective, affordable solutions.
Objectives: The study was conducted with the aim of developing the formulation,
preparation process and establish in-house standards for cream.
Materials and methods: The study investigates the formulation components and
preparation process. The cream formulation was explored and optimized using
Design Expert software version 13.0.5.0 and evaluated for average oil droplet size.
Antioxidant activity was assessed using the DPPH free radical scavenging method.
Subsequently, in-house standards were established based on the Vietnam
Pharmacopoeia V, ACM THA 003, ACM THA 007, and 07/VBHN-BYT.
Results: With the ratio of cetyl alcohol: stearic acid: paraffin oil set at 3:1:3, with
HLB value of 9,12. The optimized formulation, containing 1% resveratrol, 2%
niacinamide, 1% vitamin E, 2,22% cetyl alcohol, 6,67% stearic acid, 6,67%
paraffin oil, 3,35% tween 80, 2,74% span 80, 20% glycerin, 0,25%
triethanolamine, 0,005% Na:EDTA, 0,01% benzalkonium chloride, and distilled
water g.s. to 100%. The resulting cream a particle size of 1,78 + 0,02 um and
showed antioxidant activity with 1Cs0=1770,48 pug/ml. The formulated product
complied with in-house standards.
Conclusion: The study has successfully developed the formula, formulation
process and established the in-house standards.

Keywords: Skin cream, resveratrol, vitamin E, niacinamide
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MO DAU
MJi ngay, lan da phai ¢6i mat v6i nhitng tic dong tir méi trudng bén ngoai nhu
khoi bui, 6 nhiém va cac yéu td nguy hai khac. Mot trong nhiing yéu td gy hai
cho da ma 1an da khong thé tranh khéi 1a céc tia cuc tim tir anh ning mit troi. Yéu
t6 ndy 13 nguyén nhan chinh lam ting téc d6 ldo hoa, xuat hién cac nép nhin va
lam maét di do dan hdi caa da. Bén canh do, céc tia cuc tim con lam tang sic tb da
hinh thanh cc van dé nhu da sam, xin mau, nAm va tan nhang. Lao héa va sam da
13 nhirg van dé pho bién ma nhiéu ngudi gip phai, dic biét nhiing ai c6 thoi quen
tiép xtic 1au dai v6i anh ning. Lan da s& mét di d6 dan hoi, dé bi ton thuong khi bi
tac dong qua lau boi cac yéu td moi trudng. D6 khong chi 1a van dé thAm m§y, ma
con anh hudng t6i sire khoe 1an da. Vi thé, cang nhiéu ngudi tim dén cac san pham
dugc my pham dé 1am sang da va cai thién tinh trang 130 hoa.
Trén thi truong hién nay, c6 nhiéu loai dugc my phdm dép tmg ca dudng sang va
chéng oxy héa thuong 1a cac san pham nhap khau va gia thanh twong d6i cao. Pic
biét, cac san phém két hop niacinamide, resveratrol, vitamin E khong da dang ca
vé miu mé va gia ca, diéu nay khién ngui tiéu ding khé tiép can vai cac san pham
phtt hop véi nhu cau.
Xuét phat tir thuc t& d6, nham dap tmg cho nguoi tiéu dung vé san pham kem co
tac dung chéng oxy hoa va sang da, dé tai “Xay dung quy trinh bao ché va tiéu
chuin co s& ciia kem boi da chira vitamin E, niacinamide, resveratrol” tién hanh
v6i nhitng muyc tiéu sau:
Muc tiéu chung:
Xay dung cong thirc, quy trinh bao ché va tiéu chuan co sé ciia kem boi da chtra
vitamin E, niacinamide, resveratrol.
Muc tiéu cu thé:
- Khao sét thanh phan cong thirc va quy trinh dé bao ché dugc ché pham.
- T6i wu hoa cong thire va quy trinh bao ché.

- Xay dyng tiéu chuan co sé cho ché pham.



CHUONG 1: TONG QUAN TAI LIEU
1.1. Téng quan vé céu tric va chikc ning da
1.1.1. Cdu truc cria da
Dién tich da ngudi trudng thanh c6 khoang 2 m?, ¢6 bé day 0,5 - 4 mm tly ving
da va theo Itra tudi. Da duoc cau tao 2 phan 14 phan da va cac bo phan phuyl.
Phan da gém biéu bi, trung bi, ha bi. O 16p biéu bi, 16p strng c6 vai trd quan trong
trong qua trinh thAm thudc cling nhu hang rao bao vé da. Trung bi cé nhiém vy
van chuyén chit dinh dudng, chat thai, diéu hoa huyét ap va nhiét do, tiép nhan
cac hoat chat van chuyén dén mé. Ha bi 12 16p cubi cing cia da, tiép ndi voi moi
truong bén trong co thé, cac chat than dau co6 thé thim qua 16p nay™.
Céac bd phan phu gdm bao 16ng, cac tuyén bd nhon, tuyén md héi, cac soi than
kinh, mach mau, ...

Hinh anh céu tric da dugc mo ta qua hinh Hinh 1.1.
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Hinh 1.1. Céu triic ciia da
1.1.2. Chirc nang ciia da
Chtic ning sinh 1y ctia da bao gdm bao vé, bai tiét, diéu hoa than nhiét, tong hop
dur trix, diéu hoa huyét ap, ho hip va 1a co quan xuc giact.
1.2. Téng quan vé kem bdi da
1.2.1. Dinh nghia kem béi da:
Theo Dugc Pién Viét Nam V (DDVN V), kem béi da 13 nhitng ché pham thudc

hé phén tan nhiéu pha, bao gdbm: Pha dau, pha nudc va chit nhii hoa.



Kem N/D: Pha noi than nuéc, pha ngoai (pha lién tuc) than dau va cac chét nhil
hoéa tao nhii trong N/D nhu: lanolin, esters sorbitan (span), monoglyceride va alcol
béo?.

Kem D/N: Pha n6i than dau, pha ngoai (pha lién tuc) than nudc va cac cht nhil
hoéa tao nhii twong D/N nhu: Xa phong kiém hoa tri mot (natri, kali), xa phong
amin (mono, di va triethanolamin), alcol béo sulfat, polysorbate (tween), ether
hodc ester cta acid béo v6i polyethylene glycol?.

Kem bdi da 12 dang thudc m& co thé chit rat mém va rat min do trong thanh phan
c6 ham lugng 16n céc chét long (ta duoc thé long hodc hoat chét tan trong dau hodc
nuée) thudng cé ciu tric nhii twong kiéu D/N hoic N/DL.

1.1.1. Thanh phdn trong kem boi da

Kem boi da gdm hai thanh phan chinh 1a hoat chét va ta duoc:

- Duoc chét: bao gé)m céc loai rén, long, tan hodc khong tan trong ta dugc.

- Ta duogc: 1a mdi trudng phan tan c6 tac dung tiép nhan, bao quan, giai phong
duoc chét va dan thube qua da va niém mac véi muc do va tdc do thich hop, dam
bao hiéu qua diéu tri mong muén. T4 dugc chia thanh ba nhom: ta dugc than dau,
ta dugc than nudc, ta duge nhil twong (nhii trong khan va nhil tvong hoan chinh)?.
1.1.2. Tong quan Vé cdc phwong phdp diéu ché kem boi da:

C6 ba phwong phap chinh 1a phuong phap hoa tan, phuong phép tron déu don gian
va phuong phéap tron déu nhii hoa. Kem boi da cha yéu 1a duoc bao ché bang
phuong phap tron déu nhii héa. Trong d6, phurong phép tron déu nhii hoa bao gom
tron déu nhii hoa va nhii hoa truc tiép?.

Phuong phap tron déu nhii héa: Thém dan ting lugng nhoé cac duge chat vao ta
dugc khan, vira thém vira khudy nhe nhang trong dung cu thich hop. Sau khi da
cho hét duoc chit, tiép tuc khuéiy tron manh cho to1 khi thu duoc kem déng nhat.
Kem dugc diéu ché theo phuong phap nay cé cau tric kiéu nhii twong N/D, thudc
hé phén tan di thél.

Phuong phéap nhil héa truc tiép: Hoa tan cic dugc chét, chat nhil hoa, chat phy
trong pha dau hoic pha nudc, tiy theo tinh chat cua cac chat. Sau do, dun tuéng
dau khoang 65 - 70°C, tudng nudc cao hon vai do, cho tuéng nude vao tudng dau

hodc nguoc lai tuy thudc vao loai nhii trong tao thanh 1a N/D hay D/N. Khqu tron



trong thiét bi thich hop cho t6i khi ngudi va thu dugc nhil trong dong nhit, dong
hii 3,

Tom tit phuong phap nhil hoa truc tiép duoc trinh bay ¢ Hinh 1.21.
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Hinh 1.2. Phwong phdp nhii héa truc tiép
1.2. Téng quan vé cac hoat chat chinh dwoc sir dung trong cong thic:
1.2.1. Vitamin E
Giéi thiéu
Vitamin E 1 mot vi chat hitu co tan trong lipid bao gdm hai nhém chinh 13
tocopherol va tocotrienol*. C6 tdm loai vitamin E (a-, B-, y- va o-tocopherol va cac

tocotrienol tuong tng), y-tocopherol 1a tocopherol ¢6 nhiéu nhét trong ché d6 an



ubng, trong khi a-tocopherol 14 dan xuit ctia vitamin E ¢6 nhiéu nhét trong md va
huyét thanh cta con ngudi®,
Céu triic

CAu triic hoa hoc cua cua vitamin E thé hién & Hinh 1.3.

Hinh 1.3. Céu triic héa hoc ciia vitamin E
Danh phap IUPAC: (2R)-2,5,7,8-tetramethyl-2-[(4R,8R)-4,8,12-
trimethyltridecyl]-3,4 dihydrochromen-6-ol®.

Tac dung cua Vitamin E

Vitamin E 14 hoat chit chdng oxy héa bang cach loai bo cac gbc peroxyl va cham
dit qua trinh oxy héa PUFA. Tam quan trong cta chirc ning nay 1a duy tri tinh
toan ven cua cac chudi acid béo khong bio hoa trong mang té bao va duy tri hoat
tinh sinh hoc cua ching’. Vitamin E ¢6 hiéu qué trong viéc dap tat cac loai oxy
phan tmg (ROS) va chdng lai su ton thwong do anh sang mit troi do tia cuc tim
gay ra thong qua dic tinh chdng oxy hoa va hap thu tia cure tim®. Do d6, vitamin E
1a chat duoc sir dung rong rai trong my pham.

1.2.2. Resveratrol

Gioi thiéu

Resveratrol (3,4',5-trihydroxy-trans-stilbene) 1a hop chat phenolic tw nhién, dugc
hinh thanh do phan {mg ctia thyc vt v6i cic tic nhan gy ton thuong va nhidém
nam, lan dau tién duoc xac dinh tir ré caa Veratrum grandiflorum. Hoat chat nay
duoc chiét xuat tir r& cay Polygonum cuspidatume, nho Vitisvinifera L., nho Vitis
rotundifolial®. Resveratrol c6 trong nhiéu loai thyc phdm nhu nho, dau phong, qua
viét quit va ruou vang dott12,
Céu triic

CAu triic hoa hoc cua resveratrol dugc thé hién & Hinh 1.4.
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Hinh 1.4. Céu triic héa hoc ciia resveratrol
Danh phap IUPAC: 5-[(E)-2-(4-hydroxyphenyl)ethenyl]benzen-1’,3’-diol*3.
Tac dung cua resveratrol
Resveratrol ¢6 nhiéu hoat tinh sinh hoc nhu tic dung chong oxy hoa, chéng viém,
diéu hoa mién dich, tim mach, ung thu. Hoat tinh chéng oxy hoa cua resveratrol
thong qua loai bo cac gbce tu do, giam thiéu va ngin chin ROS™. Do d6, resveratrol
cho thay c6 hiéu qua hoat tinh chong gdc tu do & 16p biéu bi va ha bi'l. Ngoai ra,
resveratrol con bao vé€ da khéi tia cuc tim. Cac hop chét trén hoat dong nhu cac tac
nhan lam sang da d¢ cai thién tinh thAm m¥ ctia da. N6 trc ché sy tong hop melanin
ctia té bao théng qua wrc ché hoat dong xuc tac tyrosine va biéu hién enzyme tao
hac t6'°. Resveratrol cho thay dugc tiém nang trong viéc ing dung vao my pham
boi tac dung tring da va oxy héa cta né.
1.2.3. Niacinamide (nicotinamid, vitamin PP)
Gioi thi¢u
Niacinamide 14 din xuit cta vitamin B3, 1 chat ndi sinh wa nudc!®’. Niacinamide
can thiét cho viéc san xuit nicotinamid adenine dinucleotide va nicotinamid
adenine dinucleotide phosphate, hoat dong nhu coenzyme trong hon 40 phan trng
sinh héat®,
Céu triic

CAu trac hoa hoc ciia niacinamide duoc trinh bay Hinh 1.5.
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Hinh 1.5. Céu triic héa hoc ciia niacinamide
Danh phap IUPAC: pyridine-3-carboxamide®®,
Chirc nang cia niacinamide
Niacinamide dugc xem la c6 tdc dung ddo nguoc qua trinh quang hoa do tia cuc
tim gay ra'®. Ngoai ra, niacinamide con cé tac dung chéng viém chi yéu dua trén
su e ché hoa hudng dong cua bach ciu, giai phong enzyme lysosomal va bién d6i
té bao lympho. Tac dung tring da cua niacinamide nhd sy ngin chin dao nguoc
qué trinh melanosome tur té bao héc t6 vao té bao sing'’. Bén canh do, niacinamide
con ¢o tac dung dudng 4m va duoc ghi nhan c6 hiéu qua hon dau khoang trén da
khé do di tmg?°. Ngoai ra, niacinamide bdi tai chd con 1am ting ndng do ceramide
va acid béo tu do trong 16p sting. Do do, niacinamide da dugc chirng minh c6 hi¢u
qua trong cai thién hang rao tham thau, giam tinh trang mat nudc qua bicu bi'é2,
1.3. Cac ta dwoc khéac
1.3.1. Acid stearic
Acid stearic 1a chat két tinh cing, mau tréng hodc hoi vang, hoi bong, hoac bot
mau trang hodc vang tring, c6 mui nhe. Acid stearic 1a hdn hop cua cac acid stearic
va acid palmitic dugc dung dé tao do dic va do cirng. Trong cdng thirc boi tai chd,
acid stearic dugc st dung lam chit nhii héa va hoa tan. Acid stearic dugc trung
hoa mot phan tao ra nén kem khi tron véi chat 1ong chtra nude c¢6 khdi luong gap
5 - 15 1an khéi luong cia acid stearic??.
1.3.2. Cetyl alcohol
Cetyl alcohol ton tai dudi dang sap, vay trang, hat, hinh khéi hoic dang duc, c6
mui ddc trung nhe, vi nhat. Cetyl alcohol dugc str dung trong kem va thudc m& do
dic tinh lam mém, hit nude va nhii hoa cta nd. Khi dun chay, cetyl alcohol c6 thé

dong tan hoac tron déu voi cac dau béo thuc vat, dau parafin, vaseline, lanolin, co



kha ning nhil hoa yéu (tao kiéu nhil twong N/D) nhung lai c6 kha ning 1am ting
rat manh kha ning nhii hoa, hit nude nhiéu ta duge khac nhau nhu vaseline, ...
Trong nhii twong D/N, cetyl alcohol dong vai tro ta duge 6n dinh khi két hop voi
chét nhii héa D/N.

1.3.3. Benzalkonium clorid

Benzalkonium clorid ton tai dudi dang bot vo dinh hinh mau tréng hoac tréng vang,
c6 tinh hat 4&m, mui thom nhe, vi rat déng. Benzalkonium clorid 1a hop chét bac
bbn duoc sir dung nhu chit bao quan va thuong két hop véi cac chat bao quan hoic
ta duge khac, dic biét 13 0,1% kl/tt disodium edetate dé ting cudng hoat tinh khang
khuan chdng Pseudomonas. Thong thudng, ndng do benzalkonium clorid thuong
duoc su dung 12 0,01 - 0,02% kl/tt?L,

1.3.4. Glycerin

Glycerin la chét long trong subt, khong mau, khong mui, nhét, hiat am, vi ngot.
Glycerin dugc sir dung trong nhiéu cong thirc duoc pham bao gdm céc ché pham
ubng, nho mit, boi ngoai da va tiém. Trong cac duoc phim va my pham dung
ngoai, glycerin dugc sir dung chil yéu do dic tinh giit 4m va lam mém. Glycerin
dong vai tro dung moi hodc dong dung moi trong diéu ché kem va nhii trong?.
1.3.5. Dinatri edetat

Dinatri edetat ton tai duéi dang bot tinh thé mau tréng, khong mui, vi hoi chua.
Dinatri edetat dugc st dung lam chat chelat trong nhiéu ché pham dugc phim gdm
nude suc miéng, ché pham nhan khoa va ché pham boi. Dinatri edetat tao phuc
chit 6n dinh hoa tan trong nudc voi kiém thd va cac ion kim loai nang. Néng do
thuong dung tir 0,005 - 0,1% kl/tt?L,

1.3.6. Triethanolamin

Triethanolamin (TEA) 1a chét 1ong, trong sut, khong mau dén vang nhat, c6 mui
amoniac nhe. Triethanolamin dugc st dung rong rai trong cac cong thuc dugc
phém tai chd, chu yéu tao nhil twong. Khi trdn voi stearic acid véi ti 1€ mol bﬁng
nhau, tao thanh xa phong anion c6 pH khoang 8, c6 thé dugc sir dung 1am chét nhii
héa nhil trong D/N 6n dinh.

1.3.7. Chét nhii héa span 80 va tween 80

Span 80



Span 80 (sorbitan monooleate) 1a chat 1ong nhét, c6 mau vang. Span 80 dong vai
tro 1 chat hoat dong bé mat khong ion héa dung dé nhii hoa trong diéu ché kem,
nhil twong, thuéc m&. Khi sir dung mot minh, span 80 tao ra nhii trong N/D 6n
dinh va vi nhii trong. Nhung khi két hop véi ty 1¢ khic nhau cta polysorbate dé
tao ra nhil trong D/N hodc N/D hoic kem c6 do dic khac nhau??.

Tween 80

Tween 80 (polysorbate 80) c6 mui dac trung, vi déng, 4m, c6 mau vang. Tween 80
1a chét hoat dong bé mit khong ion hoa dung dé nhii hoa trong diéu ché nhii trong
D/N 6n dinh? .

1.4. Gié tri can biang than nwéc va than dau (HLB- Hydrophilic Lipophilic
Balance)

HLB 1a ty s6 giita phan than nudc va than dau trong phén tir chét dién hoat va biéu
thi bang sb tir 1 - 50. Gi4 tri HLB cang cao thi chat cang phan cuc. Dya vao gia tri
HLB, viéc lya chon chét dién hoat phutt hop v6i muc dich sir dung. HLB khong chi
dic trung voi chit dién hoat ma con ¢6 ¥ nghia d6i véi pha dau’.

Phan loai kha nang trng dung cta chat dién hoat theo gia tri HLB dugc trinh bay ¢
Bang 1.11,

Bing 1.1. Phén logi khd ning ting dung ciia chit dién hoat theo gid tri HLB

Gia tri HLB Ung dung ciia cac chat dién hoat
3-6 Chét nhii hoa cho nhii trong N/D
7-9 Chat giy tham

8-13 Chét nhii hoa cho nhii twong D/N
13-15 Chét tay rira
15-18 Chat hd tro hoa tan.

Dé diéu ché nhii twong D/N hay N/D, gia tri HLB cho phép lwa chon chat nhii hoa
hay hén hop cac chét nhii hoa thich hop. Tri s6 ma pha dau chi cho kiéu nhii tvong
6n dinh v6i mot hay hdn hop chat nhii héa c6 HLB nhat dinh goi 1a HLB t6i han
(RHLB)™.

Khi phéi hop nhiéu chat nhii héa, nhii tuong dugc diéu ché co chét luong tdt hon

1a chi duing mot chéat nhii héa riéng 1é. Do d6, khi thiét 1ap cong thic, ¢ thé tinh
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dugc ty 1€ cua tung chit nhii hoa trong hon hop dya vao tri s6 HLB cua chat dién
hoat va RHLB ctia pha dau’.
Cong thirc tinh HLB ctia hén hop nhu sau:

HLB = f1. a1+ f2. ax+ ... +fh. an
Trong do:
fi, fo, ..., fi ti 1€ phﬁn tram 14n luot cta cac chat nhii hoa co trong hon hop chit nhii
hoa.
a1, a, ..., an: gia tri HLB cta chat nhil hoa 1, chit nhii héa 2, ..., chit nhii hoa n.
1.5. Téng quan vé thiét ké thi nghiém:
1.5.1. Dinh nghia
Thiét ké thi nghiém duoc dinh nghia 14 chién lugc thiét 1ap cac thir nghiém theo
cach ma thong tin can thiét dugc thu thap mot cach hi€u qua va chinh xac nhét c6
thé 2.
Téi wu héa mot cong thirc hodc quy trinh 14 tim ra thanh phan hozc diéu kién hoat
dong tot nhat c6 thé. Loai va thanh phan ctia cong thirc co thé dugc lya chon theo
kinh nghiém truéc d6 bang kién thirc chuyén mén (c6 thé sir dung chuyén gia hé
thdng), hodc bang cach sang loc c6 hé thong. Sau do, ty 1¢ twong dbi va/hodc tong
ty 1€ cua ta4 dugc duoc thay doi dé dat duoc két qua cudi cung t6t nhat hodc mot
quy trinh dugc chon nham xac dinh diéu kién hoat dong tdt nhat va dat cac dic
tinh cong thirc mong mudn?,
Phuong phap bé mit dap img (RSM) dugc coi nhu mot phan khong thé thiéu cua
hé théng chién luoc phat trién san pham. RSM 1a mdt phuong phap toan hoc va
thong ké duoc st dung rong rai ¢é mo hinh hoa va phan tich mot qua trinh trong
d6 phan Gmg quan tdm bi anh huéng boi cac bién sb khac nhau va muc tiéu cia
phuong phap nay 1a ti uu hoa phan hoi. Ky thuat dac biét bat tay vao viéc thiét
1ap mdi quan hé yéu td-phan tmg. RSM mang lai hiéu qua cao két qua cua viéc sir
dung t6i uu hoa c6 hé théng dé xac dinh cac van dé quan trong cac yéu 622,
Uu diém cia thiét ké bé mit phan hoi bao gom it hon va cac thir nghiém chon loc
can thiét dé xac dinh giai phap tdi wu. Céc thu nghi¢m thyc nghiém dua trén sy két
hop clia cac yéu té duge sir dung trong qua trinh phén tich thir nghiém. Céc thiét

ké bé mat phan hoi cung cip thir nghiém ti thiéu dé cung cip thong tin t6i da?2.
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Mot sb thiét k& RSM duoc st dung phé) bién nhat bao gém giai thtra, Box—
Behnken, t6 hop trung tam, thiét ké t6i wu va hdn hop rat tiét kiém thoi gian va
ngudn lyc kinh té cho san pham duoc phim va t6i wu hoa quy trinh?2.

1.5.2. M0 hinh Box-Behnken:

Thiét ké Box—Behnken (BBD) 4 thiét ké bé miat phan hoi rat hiéu qua cung cép
thong tin vé tac dong cta cac bién thir nghiém va 16i thir nghiém téng thé trong s6
lan chay t6i thiéu bat budc. Nhiing thiét ké co tinh ddi xting va kha ning xoay rat
t6t va ciling tao ra sd 1an chay thir nghiém t4i thiéu. BBD yéu cau ba cap do (-
1,0,+1) va c6 thé ap dung sb lugng yéu t6 trong khoang tir 3 dén 2122,

Thiét ké con phat hién tinh phi tuyén tinh va tuong tac giira cac yéu td. Khong
gidng nhu CCD, BBD rit linh hoat va cung cép it 1an chay thtr nghiém hon, do d6
tiét kiém nhiéu thoi gian, cong strc va tai nguyén. Thiét ké nay duoc sir dung rong
rai dé tdi wu hoa bé mit phan hdi cua cac thi nghiém, st dung mo6 hinh bac hai (bac
hai) cho bién phan hoi ma khong sir dung thi nghiém nhan t6 ba cap hoan chinh.
BBD duoc coi 1a mot dang ting cuong cua thiét ké nhan t6 hai cp voi cac thiét ké
khéi khong day du. Do d6, viéc chan cac lan chay thir nghiém 14 rat kha thi doi voi
hau hét cac thiét ké nay. Hon nita, BBD xem xét ving kha thi (khong gian c6 thé
kham pha) va ving quan tam (khong gian thiét ké) trén cting mot mit phing, mang
lai nhitng loi thé dang ké trong viéc du doan khong gian thiét ké?2.

Mo ta cac diém trong thiét ké thi nghiém Box-Behnken duoc thé hién ¢ Hinh 1.6.

a4
Xz

-
-

Xy
Hinh 1.6. Thiét ké thi nghiém Box-Behnken

S6 lugng thi nghiém (N) can thiét dé phat trién cia BBD?:

N=2k.(k — 1) + Co, (trong d6 k 14 s6 yéu t6 va Co 12 s6 diém trung tam).
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1.6. Quy dinh vé xay dung tiéu chuin co sé

Viéc ap dung tiéu chuan chét lugng thude va nguyén liéu 1am thude duge quy dinh
tai Thong tu sé 11/2018/TT-BYT ban hanh ngay 04/05/2018 quy dinh vé chat
lwong thude, nguyén lidu 1am thube va Thong tu sb 45/2024/TT-BYT ban hanh
ngay 24/12/2024 stra doi, bo sung mot sd diéu cua Théng tu trén, cyu thé bao
gém:26;

1.6.1. Quy dinh chung

- Co s¢ kinh doanh dugc, co so pha ché thudc phai tién hanh thAm dinh, danh gia
phuong phap kiém nghiém ghi trong tiéu chuan chat luong do co so san xuét cong
bd 4p dung. Viéc thim dinh phwong phap kiém nghiém thuc hién theo hudng din
vé thim dinh quy trinh phan tich ctia Hiép hoi cac nudc Dong Nam A hoic Hoi
nghi quéc té vé hai hoa cac thu tuc dang ky dwoc pham st dung cho con ngudi
(ICH) dugc quy dinh tai Vin ban hop nhét s6 03/VBHN-BYT quy dinh viéc ding
ky thudc, nguyén liéu lam thudc?.

1.6.2. Quy dinh vé vigc 4p dung DPVN

Viéc ap dung tiéu chuan trong DDVN hodc dugc dién tham chiéu phai bao gdm
toan b cac quy dinh vé chi tiéu chét luong, muc chét luong va phuong phap kiém
nghiém quy dinh tai chuyén luan thudc, nguyén liéu lam thudc twong tmg ctia dugc
dién ap dung. Cu thé, bao gdm cac quy dinh vé chi tiéu chat lwong, muc chat luong
va phuong phéap kiém nghiém chung dugc quy dinh tai Phy luc cua duoc dién
twong (rmg?°.

Dbi voi truong hop do anh hudng cua thanh phan cong thic hodc phuwong phap
bao ché/san xuat thude khién phuong phép kiém nghiém ghi trong dugc dién khong
dam bao tinh ding hoic tinh chinh x4c theo quy dinh, co s& san xuat thude phai co
giai trinh va thong tin trong hd so ding ky thudc hoidc huéng dan st dung thude.
Két qua kiém nghiém str dung phwong phép kiém nghiém ghi trong tiéu chuan chat
lwong dugc phé duyét trong ho so dang ky 1a cin ctr két luan chat luong thudc?.
1.6.3. Quy dinh vé vigc 4p dung TCCS

bép ting yéu cau vé chi tiéu chat lugng, mirc chat luong dugc quy dinh tai chuyén
luan tuong tng ctia DDVN va chi tiéu chat lugng, mirc chat lugng, phuwong phap

kiém nghi¢m chung dugc quy dinh tai cdc Phu luc cia DDVN.
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Truong hop DDVN hodc duogc dién tham chiéu chua c6 chuyén ludn thude va
nguyén liéu lam thudc tuong tng, co s xay dung tiéu chuan trén co s két qua
nghién ctru khoa hoc (bao gém ca két qua nghién ctru phat trién san pham) hoic
theo quy dinh cta dugc dién nudc ngoai®®.

1.7. Téng quan cac nghién ciu lién quan

1.7.1. Ngoai nwéc

Resveratrol duoc xem 13 hoat chat c6 tiém ning dé tmg dung vao my pham do hiéu
qua 1am sang da va chéng 130 hoa cta nd. Resveratrol khong gay kich tng cho da
va mat?’. Idebenone, chat twong tu coenzyme Q tong hop, dugc bao cdo la chat
chéng oxy hoa tai chd manh nhat. Mot san phdm méi chira 1% resveratrol
(FAMAR, Athens, Hy Lap) duoc thir nghiém véi idebenone 1% bang cach st dung
xét nghiém ORAC cho thay kha ning chdng oxy hoa ciia resveratrol gap khoang
17 1an so véi idebenone®. Gido su tién si Sanju Nanda va cac cong su tai truong
dai hoc Maharshi Dayanand d t6i wu hoa, phat trién va danh gia kem dudng dang
tai chtra resveratrol tai chd?®.

Niacinamide duoc xem 14 thanh phan da niang trong cac san pham cham séc da va
my pham. Mot cudc nghién ciru vé hiéu qua chdng nhin ciia my pham chira 4%
niacinamide trong 4 tuan, 64% doi tuong st dung nhan théy co su cai thién nép
nhan®. Tién si Donald 1. Bissett va cac cong sy da nghién ctru sy cai thién da mat
130 hoa ddi voi niacinamide boi tai chd. Két qua cta nghién ciru trén di cho thiy
c6 sy cai thién nép nhin, mau vang da, d6 dan hoi®.

Vitamin E dugc st dung rong rai trong da lidu vi kha ning chéng oxy hoéa cua
nd. Vao nam 2017, Dian Ermawati va cac cong su (dai hoc Muhammadiyah
Malang) d3 nghién ciru va t6i wu hoa cong thirc kem chdng oxy héa véi dau dira®.
Ba nam sau d6, Teik Siun Ong va cac cong su (dai hoc UCSI) da nghién ctru va
bao ché thanh cong kem chira vitamin E va dau hat bi ng6®. Cong thirc vitamin E
chtra 10% tocopherol va 0,3% tocotrienol dugc danh gia tiém ning giam thiéu
nhitng ton thuong do tia UVB®4. Céac nghién ciru cho thay su két hop vitamin E va
cac hoat chat chdng oxy hoa khac 1am gia ting hiéu qua chéng oxy hoéa.

Mot cudc nghién ctru danh gié hi€u qua va kha nang dung nap cua kem boi ngoai

da ban dém chtra 1% resveratrol, 0,5% baicalin va 1% vitamin E. Panh gia nghién
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curu cho théy 6 sy cai thién vé céac nép nhan, 36 dan hdi da va sin chic cling nhu
tinh trang da chdy x&*°. Nut Koonrungsomboon va céc cdng su tai Dai hoc Chiang
Mai d3 nghién ctru thir nghiém 14m sang vé hiéu qué va tinh an toan ctia san pham
Genistein Nutraceutical (GEN) chira 4% genistein, 1% vitamin E va 1% vitamin
B3, 0,2% ceramide cho thiy sy cai thién vé nép nhin cua da dang ké®.

1.7.2. Trong nwoc

Tai Viét Nam, mot s6 nghién ctru bao ché cac san pham sang da va chdng oxy hoa
cling dugc nghién ctru thanh cong.

Tai Truong Pai hoc Y Dugc — Pai hoc Hué, Lé Thi Minh Nguyét, Phan Thi Kim
Lién d3 nghién ctru x4y dung cong thirc va bao ché thanh cong kem dudng chéng
oxy hoa c6 chira thanh phan hoa hoc téng hop g-Oryzanol vao ndm 2017%.

Nam 2018, Vii buc Loi va cac tac gia khac tai Pai hoc Quéc gia Ha N6i da nghién
ctru phat trién san pham tring da chdng nam tir ngudn nguyén liéu thién nhién Viét
Nam. Céc tac gia di khao sat tac dung 1am trang cac hoat chat trong dich chiét dau
tdm va bao ché thanh céng vién nang cé chtra thanh phan niacinamide®.

Nam 2020, tai Truong Pai hoc Dugc Ha Noi, Tran Thi Hai Yén va céac cong su da
nghién ctru va danh gia mot sé dic tinh cua emulgel sang da chtra alpha arbutuin
1% & mot s6 diéu kién bao quan®.

1.7.3. Mét s6 ché phdm trén thi frwong:

Trén thi trudong, mot sé ché pham tring da, chéng oxy hoa ciia mot sé nhin hang
nhu Skinceutific, Pharmaform, Fixderma, Obagi, ...

Kem Duéng Da Caudalie Resveratrol-Lift Firming Cashmere Cream
Thuong hi¢u: Caudalie

Thanh phan: water, caprate, capric triglyceride, octyldodecyl myristate, butylene
glycol, glycerin, butyrospermum parkii (shea) butter extract, cetearyl alcohol, c12-
16 alcohols, microcrystalline cellulose, vitis vinifera (grape) seed oil, palmitoyl
grapevine shoot extract, cetearyl glucoside, ci 77891 (titanium dioxide),
hydrogenated lecithin, palmitic acid, potassium cetyl phosphate, caprylyl glycol,
benzyl alcohol, mica, polyacrylate crosspolymer-6, tocopherol, helianthus annuus
(sunflower) seed oil, xanthan gum, hydrolyzed hyaluronic acid, sodium phytate,

adenosine, dehydroacetic acid, acetyl dipeptide-1 cetyl ester, hyaluronic acid,
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silica, pentylene glycol, khaya senegalensis bark extract, maltodextrin, tin oxide,
sodium hydroxide, paeonia lactiflora root extract, citric acid, nicotiana
benthamiana hexapeptide-40 sh-polypeptide-47, parfum (fragrance), linalool,

limonene, coumarin.

CAUDALIE

vvvvv

creme Tisane de Nuit Nuit

Firming Night Cream Night
- e

Hinh 1.7. Caudalie Resveratrol-Lift Firming Cashmere Cream

Phyto Boost Cream

Thuong hi¢u: Pharmaform

Thanh phan: Purified Water, Butylene Glycol, Caprylic/capric triglyceride,
Cyclopentasiloxane, Glycerin, Cetyl Alcohol (and) Glyceryl Stearate (and) PEG-
75 Stearate (and) Ceteth-20 (and) Steareth-20, Cetearyl Alcohol, Butyrospermum
Parkii  (Shea) Butter, C12-15 Alkyl Benzoate, Dimethicone (and)
Dimethicone/Vinyl Dimethicone Crosspolymer, Sodium Acrylates Copolymer
(and) Lecithin, Trehalose, Resveratrol, Ceramide NP, Ceramide AP, Ceramide
EOP, Phytosphingosine, Cholesterol, Sodium Lauroyl Lactylate, Carbomer,
Xanthan Gum, Bakuchiol, Sodium Hyaluronate, Galactomyces Ferment Filtrate,
Lactobacillus Ferment, Centella Asiatica Extract, Tocopherol, Dipotassium
Glycyrrhizate, Camellia Sinensis Extract, Disodium EDTA, Fragrance,

Phenoxyethanol & Ethylhexylglycerin, BHT, Ubiquinone, Triethanolamine.
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Hinh 1.8. Phyto Boost Cream
Tinh Chit Chong Lio Hoéa Phuc Hdi Da SkinCeuticals Resveratrol B E
Thuong hi¢u: Skinceuticals
Thanh phan: Nudc , Dimethicone , Propylene Glycol , Dipropylene Glycol ,
Niacinamide , Alcohol Denat. , Glycerin , Caffeine , Sodium Chloride , Peg/Ppg-
18/18 Dimethicone , Tocopherol , Resveratrol , Chiét xuét Scutellaria Baicalensis

/ R& Scutellaria Baicalensis , Disodium Edta.

} SKINCEUTICALS

Hinh 1.9. Tinh chét Skinceuticals Resveratrol B E
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CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciu

Dbi twong nghién ciru ciia dé tai 1a kem bdi da chua thanh phan vitamin E,
niacinamide, resveratrol.

2.2. Hoa chat va trang thiét bi

Cac hoa chat dugc st dung trong viéc nghién ciru duge trinh bay ¢ bang 2.1.

Bing 2.1. Héa chit

TT  Tén héa chat Xuit xir Tiéu chuin
1 Acid stearic Trung Quéc TCCS
2 Cetyl alcohol Malaysia TCCS
3 Resveratrol Trung Qudc TCCS
4 Niacinamide An Do TCCS
5 Vitamin E Trung Qudc TCCS
6 Span 80 Trung Qudc TCCS
7 Tween 80 Trung Qudc TCCS
8 Triethanolamin Trung Qudc TCCS
9 Na;EDTA Trung Qudc TCCS
10 Benzalkonium chlorid ~ Trung Qudc TCCS
11 Glycerin Trung Qudc TCCS

Nudc RO duoc loc tai khoa

12 Nuée cét Dugc, truong Pai hoc Y khoa TCCS
Pham Ngoc Thach

13 Dung dich d¢ém pH Trung Qudc TCCS

14 DPPH Nhit Ban TCCS

Céc trang thiét bi duoc sir dung trong viéc nghién ctru duoc trinh bay & bang 2.2.
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Nha san xuat-nuwdce san

TT Tén thiét bi Model )
xuat
1 Bép cach thay 1070 GFL - Btic
2 Canky thuat 2 sd QUINTIX2102-1S Sartorius - Purc
3 Canphantich4 s QUINTIX224-1S Sartorius - Puc
4 Kinh hién vi sinh hoc Eclipse Ni-U/DS-Ri2 Nikon- Nhat Ban
5 MaydopH HI11217 HANNA - R6-ma-ni
. T25 DIGITAL
6 May dong hoa IKA - Dtrc
ULATRA - TURAX
Eutech Instruments
., \ (Thermo Scientific)
7 May khuay toc do cao Orion Star A211 )
Thermo Fisher
Scientific/Indonesia
8 May ly tam D-78564 Wehingen PerkinElmer- My
9  Budngsoi UV UV Lamp 4 Camag — Thuy Sy
Merck KGaA — Buac
10 Bén mong silica gel 60 F254 N/A
11  Ta hat SPC - 4A0 Esco - Singapore
Molecular Devices —
12 May doc dia da chirc nang SpectraMax 1D3 ,
Trung Quoc
13 Bésiéuam UC152 Stuart Anh

Cac dung moi duge st dung trong viéc nghién ctru dugc trinh bay Bang 2.3.
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Bdng 2.3. Dung moi

TT Tén dung moi Xuit xir Tiéu chuén
1 n-hexan Trung Qudc TCCS
2 Cloroform Trung Qudc TCCS
3 Ethanol acetat Trung Qudc TCCS
4 Acid acetic Trung Qudc TCCS
5 Methanol Trung Qudc TCCS
6 Methylen chlorid Trung Qudc TCCS
7 Ethanol 96% Trung Qudc TCCS

Céc chat chuan duoc st dung trong viéc nghién ctru dugc trinh bay Bang 2.4.

Bing 2.4. Chit chudn

TT Tén chit chuan Hing san xuat (Nwéc san xuat)

1  VitaminC Xilong (Trung Quéc)

2  Resveratrol ChemFaces (Trung Qudc)

3 VitaminE Vién Kiém Nghiém Thudc TP.HCM
4 Nicotinamid Vién Kiém Nghiém Thudc TP.HCM
5  Hydroquinon Xilong (Trung Quéc)

6  Hydrocortison Vién Kiém Nghiém Thudc TP.HCM
7  Betamethason Vién Kiém Nghiém Thubc TP.HCM

2.3. Noi thuc hién dé tai

Pé tai duge thuc hién tai Khoa Duoc, truong DPai hoc Y khoa Pham Ngoc Thach
tir thang 12/2024 dén thang 05/2025.

2.4. Phwong phap nghién ctru
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2.4.1. Cong thec va quy trinh bao ché dé xudt

Sau khi tham khao mot s6 ché phém trén thi trudng va céc tai liéu tham khao, lya
chon céc ta duoc phu hop dé xay dung cong thirc bao ché kem dudng tring da,
chdéng oxy hoa du kién?4°. P& tai di lwa chon st dung hdn hop chat nhii hoa
khong ion 14 tween 80 va span 80, ciing nhu chat lam dic, chat dong dung mai,
chat diéu chinh pH, chat chelat hoa vao cong thirc dé tao ra san pham cé dic tinh

phu hop?'. Bé tai du kién str dung cac chat chong oxy hoa la resveratrol va vitamin

E, chat lam séang da 1a niacinamide.

Cong thtrc dinh hudéng dugc trinh bay ¢ bang 2.5.

Bing 2.5. Céng thirc bao ché dinh huéng

Nhom Thanh phin Ti 18 (%)
Resveratrol 1%
Hoat chit Tocopherol 1%
Niacinamide 2%
Acid stearic 3%
Ta duoc than dau Cetyl alcohol 2%
Dau paraffin A
Ta dugc than nudce Glycerin 20%
Span 80 B
Ta duoc nhii hda Tween 80 C
Triethanolamin 1%
Na,EDTA 0,005%
Ta dugc bao quan
Benzalkonium chlorid 0,01%
Nudc cat Nudc cat Vira du

Cong thirc kem bdi da duoc bao ché theo phwong phap nhii héa tric tiép va dugc

tién hanh theo quy trinh dé xuat:
Ap dung phuong phap tron déu nhii hoa
Chuéin bj pha diu

- Can acid stearic, cetyl alcohol, span 80, dau paraffin voi khéi lwong thich hop
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vao mot becher (1), dun chay hdn hop trén bép cach thuy, voi thoi gian va nhiét
do6 thich hop.

- Can vitamin E va resveratrol vao mot becher khac, phdi hop vao (1) tao thanh
(2).

- Khuay tron dé dong nhat hdn hop (2) véi toc d6 va thoi gian thich hop.

Chuan bi pha nuéc

- Can tween 80, triethanolamin, glycerin, Na2EDTA, benzalkonium clorid, nudc
tinh khiét vao mot becher (3), dun néng hdn hop trong thoi gian va nhiét do thich
hop.

- Can niacinamide vao mot becher khac, phdi hop vao (3) tao thanh (4).

- Khudy tron dé ddng nhit hdn hop (4) véi te d6 va thoi gian thich hop.

Pong nhit pha diu va pha nuéc

- Phéi hop 2 pha, thém tir tir pha dau vao pha nuée, thuc hién dong nhat 2 pha lién
tuc vé6i toc do cao hon. Sau do, dé ngudi dong hil.

Hinh 4nh may dong nhit va may canh khudy duoc st dung trong quy trinh bao ché

dugc trinh bay ¢ Hinh 2.1.

Chil thich: (a): mdy canh khudy; (b): mdy dong nhat

Hinh 2.1. Mdy déng nhit va mdy cdnh khudy dwoc sit dung trong quy trinh

bao ché

So dd quy trinh bao ché duoc trinh bay tai Hinh 2.2.



Can hoat chét va
ta duoc than dau

A

Hoa tan (60-65 °C)

Can hoat chat va ta
duoc than nudce

A

Hoa tan (65-70 °C)

Khudy tron
y
Pong nhat hoa
< Kiém nghiém ban
! thanh pham
DPoéng tuyp

Kiém nghiém
thanh pham

&
<

A

Dong goi va dan nhan

Hinh 2.2. So do quy trinh bao ché
2.4.2. Khdo sat thanh phan cong thazc va quy trinh bao ché
2.4.2.1. Khdo st ti 1¢ t duwoc than dau
Dau paraffin, cetyl alcohol, stearic acid dong vai tro ta dugc than dau. Sy thay doi
cac ti I¢ nay c6 thé anh huong to1 thé chit va do 6n dinh cua kem boi da.
Giit ¢6 dinh céc ti 18 con lai, ti 18 span 80 va tween 80 duoc giit ¢b dinh véi ti 18
2,5%.
Cong thirc khao sat cac ty 1¢ hé ta dugc than dau duoc trinh bay trong Bang 2.6.
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Bing 2.6. Cdc cong thivc khdo sdt ti Ié td dwoc thin diu

. Cong thirc

Thanh phin Al A2 A3 Ad A5 A6
Vitamin E 1%
Niacinamide 2%
Resveratrol 1%
Dau paraffin - 4% 6% 4% 6% 6%
Cetyl alcohol 2% 2% 2% 2% 2% 2%
Acid stearic 3% 6% 4% 8% 6% 3%
Glycerin 20%
Span 80 2,5%
Tween 80 2,5%
Triethanolamin 1%
Na,EDTA 0,005%
Benzalkonium
clorid LA
Nudc cat Vira di 100%

2.4.2.2. Khao séat t7 1é thanh phan chdt nhi héa

Giit nguyén ty 1& cac chat trong cong thirc, tién hanh khao sat ty 1& cac chét nhii
héa trong hon hop tween 80 — span 80. Lya chon ty 1& ¢c6 HLB phu hop.

Gia tri HLB cua hdn hop chat nhii hoa duge tinh theo cong thirc:

HLB = f span80.2 span 80+  tween 80 .@ tween 80
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Bing 2.7. Ty 1¢ thanh phin hé nhii héa tween 80 - span 80

Cong thirc HLB Ty 1€ tween 80 Ty 1€ span 80
Bl 5,37 0,5% 4,5%
B2 6,44 1,0% 4,0%
B3 7,51 1,5% 3,5%
B4 8,58 2,0% 3,0%
B5 9,65 2,5% 2,5%
B6 10,72 3,0% 2,0%
B7 11,79 3,5% 1,5%
B8 12,86 4,0% 1,0%
B9 13,93 4,5% 0,5%

Tir két qua khdo sat trén, tiép tuc md rong khao sat thém cac ty 1¢ cach 5% xung
quanh cac diém vira ghi nhan dé xac dinh HLB phu hop nhit cta kem.

Yéu cau: Pat yéu cau khi mau khong c6 tach pha, khong c6 sy thay doi vé cam
quan nhu mau sic, sy ddng nhét sau khi ly tim voi thoi gian va tbe do phu hop.
2.4.2.3. Khao sat t7 I¢é triethanolamin

Khao sat cac ti 1¢ khac nhau ciia TEA va giit nguyén cc ti 1é thanh phan con lai.
Mau kem duoc danh gia thong qua phép do pH, hinh thirc cam quan, mau sic.
2.4.2.4. Khao sat yéu té anh hweng téi chat lirong kem trong quy trinh bao ché
Khio sat thoi gian va toc dd khudy tron pha dau

Khao sat thoi gian khudy tron ¢ 1 phat, 2 phit, 3 phut voi tbe do 1a 300 vong/phdt,
400 vong/phat, 600 vong/phit®!,

Khao sat thoi gian va téc d6 khudy tron pha nuéc

Khao sat thoi gian khudy tron ¢ 1 phat, 2 phat, 3 phat véi toc do 1a 3000 vong/phdit,
4000 vong/phat, 5000 vong/phut®t.

2.4.3. Toi wu héa cong thirc

Quy trinh téi vu héa bao gdm: Khao st cac yéu t6, tdi wu hoa bang mé hinh, phan
tich s6 liéu va thyc nghiém kiém chimng.

2.4.3.1. Khdo sat cac yéu to

Sau khi xac dinh ti 18 thanh phan trong pha dau va hdn hop chét nhil hoa, dé tai

tién hanh khao sat cac yéu to du kién lya chon 1am bién ddc 1ap va danh giad sy anh
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huong cac cua cac bién doc 1ap 1én kich thude giot dau trung binh. D& tai tién hanh
khao sat timg yéu td va giir ¢6 dinh 2 yéu té con lai:

Gilt nguyén cac ti 1¢: niacinamide (2%), resveratrol (1%), vitamin E (1%), glycerin
(20%), benzalkonium chlorid (0,01%), Na;EDTA (0,005%), nudc cit (vira du
100%).

Khao sat hon hop acid stearic, cetyl alcohol, ta dugc X: 10%, 12%, 14%, 16%,
18%.

Khao sat hdn hop nhil hoa span 80 va tween 80: 5%, 6%, 7%, 8%, 9%.

Khao sat tbc d6 khudy tron: 9000 vong/phut; 10000 vong/phut; 11000 vong/phlit,
12000 vong/phdt.

Thoi gian khudy trén dugc gitt ¢b dinh 1a 5 phat?.

Céc cong thie duoc biao ché ciing quy trinh va tién hanh danh gia vé cam quan va
kich thudc giot dau:

Cam quan

Kem c6 thé chat mém, min, khong mui, ddng nhat, khong bién mau, khong cting
lai hodc tach 16p ¢ nhiét do thuong, khong dugc chay long ¢ 37 °C, phai bét dinh
duoc trén da khi boi.

Kich thwéc giot dau trung binh

Mau kem dugc nhudm véi xanh methylen. Ep mong trén lam kinh khoang 0.2 g
ché pham, soi dudi kinh hién vi sinh hoc Eclipse Ni-U/DS-Ri2. Xac dinh kich
thudc giot dau trung binh*,

2.4.3.2. Thiét ké va téi wu héa cong thirc:

Tur cong thuc du kién va xac dinh cac muc khao sat, xac dinh cac bién doc lap,
bién phu thudc va téi vu hoa bang phan mém Design Expert 13.0.5.0 v6i mo hinh
Box-Behnken gdm 17 cong thirc, tién hanh bao ché trong cing diéu kién va quy
trinh. Sau do, xac dinh dugc thong sb tb1 vu va gia tri du doan.

Céc bién doc 1ap duoc trinh bay trong bang 2.6 va cac bién phu thudc duoc trinh
bay ¢ bang 2.7. Mdi bién doc 1ap duogc thiét 1ap dir liéu vé cac mirc khao sat tir

tham do cong thic.
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Bing 2.8. Cdc bién djc lgp dwoc lwa chon

Bién djc lap Ky hiéu Pon vi Mikc khao sat ma héa
Pha dau X1 % -1,0, +1
Shix X2 % -1,0, +1
Téc do khudy tron X3 vong/phut -1,0, +1

Ch thich: Pha dau: hon hop acid stearic, cetyl alcohol, ta dwoce X; Smix: Hon hop
nhii hoa span 80 va tween 80.

Bing 2.9. Bién phu thujc dwoe lwa chon

Bién phu thudc Ky hiéu Pon vi

Kich thudc giot dau trung binh Y1 um

2.4.3.3. Thuc nghiém kiém chizng

Thuec hién 6 16 bao ché theo cong thirc du doan cua ph@fm mém. Gia tri cac bién phu
thudc phai nam trong khoang tin cdy cua gi tri du doan.

2.4.4. Thir hoat tinh chéng oxy hoa

Khao sat hoat tinh oxy hoa ctia kem bang phuong phap DPPH. Pha cac dung dich
sau bang dung moi methanol:

- Dung dich DPPH 0,1 mM. Cén chinh x&c 3,9 mg DPPH va hoa tan v4i methanol
trong binh dinh mac 20 ml, thém methanol t61 vach. Hut chinh x4c 10 ml dung
dich da pha vao binh dinh murc 50 ml va thém methanol to1 vach.

- Dung dich vitamin C chuan lam d6i chimg dwong: Can chinh x4c 1 mg vitamin
C chuén va hoa tan véi methanol trong binh dinh mtrc 10 ml, thém methanol t&1
vach. Pha loang ¢ céac n6ng do 2; 4; 6; 8; 10; 12 pg/mL.

- Cac dung dich dugc bao quan trong didu kién tranh 4nh sang, sir dung ngay sau
khi pha.

- Dung dich mau tht: Can chinh xac 500 mg kem va hoa tan v&i methanol trong
binh dinh mtrc 50 ml, thém methanol t&i vach. Pha lodng thanh cac nong do 3000;
3500; 4000; 4500; 5000; 5500; 6000 pg/mL.

Thir nghiém duoc tién hanh trén dia 96 giéng, 1an luot cho 100 pl mau thir ¢ cac
noéng d6 khac nhau phan tmg dong lugng véi dung dich DPPH. MAu ching thuc
hién twong ty nhung thay thé miu thu bing methanol, giéng ciia mau tring chi

chira methanol. Cach pha mau dugc trinh bay trong bang 2.10. Mdi mau tién hanh
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thir trong 3 giéng, 1dy gia tri trung binh.
Bing 2.10. Cich pha mdu trong thir nghiém khdo sdt hoat tinh chéong oxy héa.

Mau Trang Chung Chung duong Thur
Methanol 200 wl 100 pl - -

DPPH - 100 pl 100 pl 100 pl
Vitamin C - - 100 pl -

Kem - - - 100 pl

Céac mau sau khi pha duoc 30 phut ¢ nhiét do phong va dé trong toi. Sau d6 do
hép thu quang phd duoc do ¢ budce song A = 517 nm bang may doc dia da ning®.
Hoat tinh chdng oxy hoa (HTCO) dugc tinh theo cong thirc:

ODthe — ODtréng
ODchl'rng - ODtréng

HTCO (%) = (1 — ) x 100

Trong do:

ODuhi: mat d6 quang ctia mau thr;

ODutng: mat do quang ctia mau trang;

ODchimg: mat do quang ctia mau ching.

Tir ndng d6 mau phan tmg va HTCO, xdy dung phuong trinh tuyén tinh § = ax +
b.

Thé y = 50, suy ra ICso (ndng d6 c6 kha ning khir 50% gbc tu do DPPH ctia mau).
Gia trj ICso cang thap, hoat tinh chéng oxy héa cang cao va nguoc lai.

2.4.5. Kiém nghiém chdt lirgng thanh pham

Kiém nghiém chat lugng thanh pham céc chi tiéu sau:

2.4.5.1. Hinh th&c cam quan

Tién hanh: Quan sat bang mat thuong.

Yéu cau: Ché phﬁm c0 mau tréng duc, khong mui, thé chit mém, min, déng nhét,
khong bién mau, khong cimg lai hodc tach 16p ¢ nhiét do thuong, khong duoc chay
long & 37 °C, phai bit dinh duoc trén da khi boi.

2.45.2. pH

Can 10 g kem cho vao becher 100 ml, thém 50 ml nudc dun s6i dé ngudi (khong
c6 khi CO2). Khuay k¥, tién hanh do gia tri pH cta dich loc. Po 3 14n cho mdi miu

va lay gia tri trung binh.
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Yéu cau: pH thu duoc phai c6 gia tri tir 4,5 dén 6,5%.

2.4.5.3. Kich thuéc giot dau trung binh

Maiu kem dugc nhudém véi xanh methylen. Ep mong trén lam kinh khoang 0,2 g
ché pham, soi dudi kinh hién vi sinh hoc Eclipse Ni-U/DS-Ri2. Xac dinh kich
thudc giot dau trung binh*,

Yéu cau: Kich thuéc giot diu trong trong pham vi 0,1 - 100 um*®.

2.45.4. B¢ on dinh vt Iy

Do d6 6n dinh co hoc bing phuong phap ly tim, danh gia d6 bén cua kem dudi tac
dong co hoc, cho 5 g ché pham vao ong ly tam 15 ml, ly tAm véi toc d6 4000
vong/phit trong thoi gian 30 phat ghi nhan két qua“®.

Yéu cau: Sau khi ly tim, kem khong c6 su tach pha, khong c6 sy thay doi vé cam
quan nhu mau sic, sy déng nhat.

2.4.5.5. Dg dan mong

Can 1 g kem cho vao tam kinh th&r nhat. Dat tim kinh tha hai 1én, dé yén 1 phut,
do duong kinh (d) do kem tan ra (do hai chiéu, 14y gi tri trung binh). Lan luot dit
1én tam kinh trén nhitng qua can theo thi tu trong lugng ting dan tir 50 g, 100 g,
200 g, 500 g va cir sau 2 phit lai doc dudng kinh tan ra cua thude. Thuc hién 3 1an
va lay két qua trung binh®.

Tinh dién tich dan mong theo cong thuec:

Trong d6: S: dién tich ving dan mong (cm); d: duong kinh trung binh ving dan
mong (cm?).

2.4.5.6. Gioi hgn kim loagi nang

Mau kem béi da du kién duoc gui t6i Cong ty C6 Phan Dich Vu Khoa Hoc Cong
Nghé Chan Nam dé tién hanh danh gia chi tiéu nay, dua trén quy dinh cua don vi
kiém nghi¢m vé 2161 han kim loai néng.

Yéu cau: néng do kim loai ndng c6 mat trong kem khong duoc vuot qua gidi han
cho phép quy dinh ciia don vi kiém nghiém.

2.4.5.7. Gioi han vi sinh vgt

Mau kem boi da du kién dugc gui t6i Cong Ty C6 Phan Dich Vu Khoa Hoc Cong
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Nghé Chan Nam dé tién hanh danh gia chi tiéu nay, dwa trén quy dinh caa don vi
kiém nghiém vé gidi han kim loai nang.

Yéu cau: ndng do kim loai ning c6 mit trong kem khong duoc vuot qua gidi han
cho phép theo quy dinh cta don vi kiém nghiém.

2.4.6. Xay dung tiéu chudn co sé

Tién hanh pha ché 03 16 san xuét, mdi 16 gdbm 10 hii 20g. Khao st cac chi tiéu xay
dung tiéu chuin co s& dua trén DDVN V, ACM THA 003, ACM THA 007 va vin
ban hop nhat s6 07/VBHN-BYT nhu tinh chat cam quan, pH, dong déu khéi luong,
do d@)ng nhét, gi61 han kim loai nang, gidi han vi sinh véat, dinh tinh vitamin E,
dinh tinh niacinamide, dinh tinh resveratrol, dinh tinh corticoid, dinh tinh
hydroquinon?#7-0,

2.4.6.1. Tinh chdt cam quan

Thuc hién theo muc 1.10.5.1.

2.4.6.2. pH

Thuc hién theo muc 1.10.5.2.

2.4.6.3. Dinh tinh vitamin E

Phuong phép sic ky 16p mong?.

Dung mdi khai trién: n-hexan - ether (90:10)

Dung dich thi: Can khoang 1 g kem tuong duong 10 mg vitamin E, thém 10 ml
nuée cat khudy déu va cho vao binh ling gan. Thém 5 ml n-hexan vao binh ling
gan, thuc hién 3 lan léy dich chiét n-hexan. Loc dich chiét n-hexan vao chén s,
c6 trén bép cach thuy cho dén khi dich trong chén st con khoang 2 ml.

Dung dich d6i chiéu: Hoa tan 10 mg a-tocopherol acetat chuan trong 2 ml n-hexan.
Céch tién hanh: Cham riéng biét 1én ban mong khoang 10 pl mdi dung dich trén.
Trién khai sac ky dén khi dung méi di duoc 8,5 cm trén ban mong. Liy ban mong
ra dé kho ngoai khong khi va quan sat & budc séng 254 nm.

Yéu cau: Sic ky d6 thu dugc cua dung dich thir phai c6 vét trong tng vé vi tri va
mau sic voi vét chinh trong sic ky d6 thu dugc ciia dung dich dbi chiéu.

2.4.6.4. Pinh tinh niacinamide

Phuong phép sic ky 16p mong?:

Ban moéng: Silicagel F254
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Dung méi khai trién: nuéc- ethanol 96% - methylen clorid (4:45:48)

Dung dich thi: Hoa tan mot luong ché pham twong duwong 10 mg nicotinamid trong
5 ml hdn hop ddng thé tich ethanol 96% va nudc, lic k¥ va loc. Dich loc pha lodng
thanh 10 ml vo6i1 cung dung moi.

Dung dich ddi chiéu: Hoa tan 10 mg nicotinamid chuan trong hdn hop dong thé
tich ethanol 96% va nudc va pha loang thanh 10 ml véi cung dung moi.

Céch tién hanh: Cham riéng biét 1én ban méng 5 pl mdi dung dich trén. Trién khai
sic ky dén khi dung méi di duoc 2/3 ban mong, 1y ban mong ra dé kho ngoai
khong khi, quan sat dudi anh sang tr ngoai voi budce song 254 nm.

Yéu cau: Sic ky d6 thu duoc cua dung dich thir phai c¢6 vét twong tng vé vi tri va
mau sic voi vét chinh trong sic ky d6 thu dugc ciia dung dich dbi chiéu.

2.4.6.5. Dinh tinh resveratrol

Phuong phap sic ky 16p mong®:

Dung mdi khai trién: chloroform — ethyl acetate — formic acid (2,5:1:0,1).

Dung dich ddi chiéu: Hoa tan 5 mg resveratrol chuan trong 10 ml methanol.
Dung dich thir: Hoa tan lwong ché pham tuong duong 5 mg resveratrol trong 10
ml methanol, lic k¥ va loc.

Cach tién hanh: Cham riéng biét 1én ban mong khoang 10 ul mdi dung dich trén.
Trién khai sic ky dén khi dung méi di duoc 8,5 cm trén ban mong. Lay ban mong
ra dé kho ngoai khong khi va quan sat & budc song 254 nm.

Yéu cau: Sac ky d6 thu duoc ctia dung dich thir phai c6 vét twong tng vé vi tri va
mau sic voi vét chinh trong sic ky d6 thu dugc ciia dung dich dbi chiéu.

2.4.6.6. P¢ dong nhdt

Tién hanh: L4y 4 mau kem, mdi mau khoang 0,02 - 0,03 g, trai déu trén 4 phién
kinh. Pay 1én mdi phién kinh bang mot phién kinh thir hai va ép manh cho dén khi
tao thanh vét tron c¢6 duong kinh khoang 2 cm.?2

Yéu cau: quan sat vét thu dugc bang mit thudng, ¢ 3 trong 4 tiéu ban khong duoc
nhan thiy céc tiéu phan. Néu c6 cac tiéu phan nhin thdy & phan 16n s cac vét thi
phai lam lai v6i 8 miu. Trong sb céac tiéu ban, dat yéu cau khi khong vuot qua 2
tiéu ban c6 tiéu phan nhan thiy.2

2.4.6.7. B¢ dong déu khéi liong
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Léy 5 hii kem. Céan khoi luong ciia mot hil. Mo hil, léy hét kem ra, cit mé hii dé
dé dang dung bong lau sach thudc kem & mit trong, can khdi luong cua hil. Hiéu
sd gitra hai 1an can 13 khéi lugng cta kem. Tién hanh twong tu véi bdn hil khac 1dy
ngau nhién.?

Yéu cau: tat ca cac hii phai c6 khdi lwvong nam trong gi6i han chénh léch 1a 18 - 22
g. Néu c6 mot hi c6 khdi lvong nim ngoai gidi han dé, tién hanh thir lai véi nim
hil khac 14y ngau nhién. Khong duoc cé qua mot hii trong tong s6 10 hii dem thir
c¢6 khéi lugng nam ngoai gi¢i han quy dinh 2

2.4.6.8. Dinh tinh corticoid

Phuong phap séc ky 16p mong®:

Ban mong: Silicagel F254

Dung méi khai trién: methylen clorid:methanol:nudc (95:5:0,2).

Dung dich thtr: Can khoang 5 g kem trong dng ly tAm, thém 20 ml methanol, 1am
4m mau trong bon nudc khoang 10 phut , lac manh bang may lac. Ly tim & toc do
3000 vong/phut trong 10 phut, sau d6 dé 1am lanh 10 phat. Lam bay hoi dung dich
trong sudt & phan trén cho dén khi khé. Hoa tan cin voi 5 ml methanol.

Dung dich d6i chiéu: 10 mg hydrocortison acetat, betamethason chuén vao binh
dinh mtrc 10 ml.Thém 5 ml methanol va siéu &m trong 5 phut, thém methanol té1
vach.

Céch tién hanh: Chdm riéng biét 1én ban mong khoang 10 pl mdi dung dich trén.
Trién khai sac ky dén khi dung méi di duoc 8,5 cm trén ban mong. Liy ban mong
ra dé kho ngoai khong khi va quan sat & budc song 254 nm.

Yéu cau: Sac ky d6 thu duoc ciia dung dich thir khong co vét twong tng vé vi tri
va mau sic v6i vét chinh trong sic ky do thu duoc cua dung dich d6i chiéu.
2.4.6.9. Dinh tinh hydroquinon

Phuong phap sac ky 16p mong*:

Béan modng : Silicagel F254.

Dung mdi khai trién: n-hexan:aceton (3:2)

Dung dich thtr: Can chinh x4c 1,5 g miu vao becher 25 ml, thém dan 15 ml ethanol
96% va khudy déu. Chuyén vao binh dinh muc 25 ml, dit vao bé siéu am trong 10

phut, sau dé dé ngudi. Thém ethanol 96% vao binh dinh mtrc, dédt vao bon nuée da
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cho dén khi chat béo tach ra. Tién hanh loc qua gidy loc.

Dung dich ddi chiéu: Can chinh xac khoang 0,05 g hydroquinon vao binh dinh
mure 25 ml, thém 5ml ethanol 96% dé hoa tan. Thém ethanol 96% dén vach muc.
Cach tién hanh: Cham riéng biét 1én ban moéng khoang 10 pl mdi dung dich trén.
Trién khai sac ky dén khi dung méi di duoc 8,5 cm trén ban mong. Liy ban moéng
ra dé kho ngoai khong khi va quan sat & budce song 254 nm.

Yéu cau: Sac ky d6 thu duoc ciia dung dich thir khong co vét twong tng veé vi tri
va mau sic v6i vét chinh trong sic ky do thu duoc cua dung dich déi chiéu.
2.4.6.10. Gigi hagn kim loai nang

Theo vin ban hop nhét s6 7/VBHN-BYT vé thong tu quan 1y m§ phdm cia Bo Y
té quy dinh vé giéi han kim loai ning trong my pham?®.

Xéc dinh ham luong kim loai nang bﬁng may GF — AAS hodc FIAS — AAS, xtr ly
mAau bang 16 vi séng, xir Iy mau u6t/kho,... Lira chon phwong phap thir dya trén
ban chat ctia mau thr. Phuong phap dugc lya chon phai dam bao tién hanh trén
lwrong mau du dé danh gia dugc mau thir dép Gng theo tiéu chuin, cin phai xac
dinh su phu hgp cua phuong phap da lua chon.

Yéu cau: Chi tiéu kim loai nang khong dugc vuot quéa gidi han cho phép.
2.4.6.11. Gidgi han vi sinh vat

Theo van ban hop nhét s6 7/VBHN-BYT vé thong tu quan Iy my pham ciia B6 Y
té quy dinh vé giéi han vi sinh vat trong my pham®*,

Mau kem bdi da du kién duoc thyc hién bang phuong phap mang loc hodc phuong
phap dia thach. Lua chon phuong phap thir dwa trén nhiéu yéu t6 nhu ban chit caa
mau thir va gi6i han vi sinh vat cho phép. Phuong phép duoc lya chon phai dam
bao tién hanh trén luong mau du dé danh gia dugc miu thir dap ng theo tiéu
chuén, can phai xac dinh si pht hop ctia phuong phap da Iya chon.

Yéu cau: Chi tiéu vi sinh vat khong dugc vuot qua gidi han cho phép.

2.4.6.12. Bao bi san pham

Thanh pham sau khi bao ché duoc dong goi trong bao bi thich hop dua theo diéu
kién nghién ctru thyc té.

Diéu kién bao quan: Bao quan noi thoang mat, tranh anh nang mit troi.

Theo vin ban hop nhat sé6 01/VBHN-BYT, nhan bao bi ngoai cua san pham phai
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thé hién day du cac thong tin: tén va chirc ning cla san pham, hudng dan st dung,
thanh phan, khéi luong hodc thé tich san pham, sd 16, ngay san xuét, han sir dung,

diéu kién bdo quan, Ivu y, tén va dia chi noi san xuat, chi dinh, chong chi dinh*’.
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CHUONG 3: KET QUA
3.1. Khao sat thanh phan cong thirc va quy trinh bao ché
3.1.1. Khdo sét ti 1¢ td dwec than dau
Sau khi khao sat cac ty 16 hé ta dugc than dau, tién hanh danh gia cac tinh chét
hinh thirc cam quan, thé chat va do 6n dinh vat 1y cuia kem. Két qua trinh bay trong
Bang 3.1.

Bing 3.1. Két qud khdo sdt ti I¢ td dwoc than diu

Cong thuce

Pae tinh Al A2 A3 A4 A5 Ab
Hinh thite Khong min,  Min, mau Min, mau Loncon, Min, mau Min, mau
cam quan mau tring trang duc trang duc mau tring  trang duc  tréng duc

duc duc
Thé chat Long Pic, hoi Léng Kem rat bac bac

long dac

Do 6n dinh +++ - ++ - - +
vat ly

Chil thich: +++: tdch 16p nhiéu, ++: tach I6p, +: tach I6p it, -: khéng tach I6p
Nhén xét: Sau khi tién hanh khao sat cac ty 16 ta duoc than dau, két qua cho thiy
cong thirc A5 c6 hinh thirc cam quan va thé chat phi hop nhat va d6 6n dinh vat
1y tot hon so Vi cac cong thic con lai.

Két luan: Lwa chon mau A5 (dau paraffin: cetyl alcohol: acid stearic 1= 3:1:3)
duge lua chon dé tiép tuc thuc hién cac khao sat tiép theo.

Céc mau khao sat duge thé hién & hinh 3.1.



35

Hinh 3.1. Cdc méu khdo sdt cdc ti I¢ td dwoc thdn dau .
3.1.2. Khdo sét ti 1¢ thanh phan chdt nhi héa
Diéu ché 50 g kem véi ti 1¢ thanh phan trong cong thirc:
- Hoat chét: resveratrol (1%), niacinamide (2%), vitamin E(1%).
- Ta dugc: cetyl alcohol (2%), acid stearic (6%), dau paraffin (6%), glycerin (20%),
Na;EDTA (0,005%), benzalkonium chlorid (0,01%), TEA (1%), ti 1¢ hon hop nhii
hoa (5%), nude cat vira da 100%.
Thay d6i ti 1 span 80 va tween 80 trong hdn hop chat nhii hoa. Ty 1é span 80 va
tween 80 duoc phéi hop theo céc ti 1€ khac nhau tao thanh hén hop chit nhil hoa
c6 HLB dugc trinh bay nhu Bang 3.2.
MG&i thi nghiém dugc thuc hién lip lai 3 1an, ghi nhin két qua twong dwong nhau.

Bing 3.2. Két qud khdo sdt thanh phdn nhii héa

TT HLB Hinh thitc cim quan Mau sic Do on dinh vat ly
Bl 5,37 Rét dic, min Maiu trang nga Khong tach lop
B2 6,44 bic, min Mau trang nga Khoéng tach lop
B3 7,51 bic, min Mau trang nga Khong tach lop
B4 8,58 Dic, mém, min Mau trang nga Khong tach lop
BS 9,65 Dic, mém, min Mau trang duc Khong tach lop
B6 10,72 Hoi 16ng, mém, min Mau tring duc Khong tach 1op
B7 11,79 Long, min Mau trang duc Tach 1op it

B8 12,86 Long, min Mau trang duc Tach 16p

B9 13,93 Long, min Mau trang duc Tach 16p nhiéu

Nhan xét: Sau khi thtr d6 6n dinh vt 1y, két qua cho thiy cac cong thirc tir B1-B6
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khong tach 16p. Cong thirc tir B1-B4 c6 sy thay ddi vé mau sic. Cong thirc B5 cO
hinh thirc cdm quan dep, khong thay d6i mau sic, thé cht dic. Lya chon B35 tién
hanh khao sat tiép theo.

Hinh anh cac mau khao sat tir B1-B9 sau khi quay ly tim duoc trinh bay tai hinh
3.2

Hinh 3.2. Két qud cdc méu khdo sdt thanh phan nhii héa
Tién hanh mé rong khao sat thém céc ti 18 cach 5% xung quanh diém duogc ghi
nhan (cong thire B5). Két qua mé rong khao sat dugc trinh trong bang 3.3.

Bing 3.3. Két qud mé réng khdo sdt thanh phdn nhii héa

TT HLB Mau sic Thé chat P 6n dinh vat ly

B10 9,12 Trz“ing duc Pac, min Khong tach 1op

B11 9,65 Trz“ing duc Pac, min Khong tach 1op

B12 10,19 Trang duc Hoi long, min Khong tach 1op
Nhan xé&t:

Sau khi quay ly tam 4000 vong/phut trong 30 phut, ca ba cong thirc B10, B11 va
B12 déu khong tach 16p.

Danh gia vé thé chat, B12 co thé chat hoi long. B10, B11 déu c6 thé chét dic,
min nhung cong thirc B11 c6 thé chat 1ong hon cong thirc B10. Qua d6, cong
thirc B10 c6 thé chat phu hop hon so véi cong thirc B11.

Két luan: Lua chon B10 véi ti 1& span 80 va tween 80 1a 45:55. Sur dung ti I¢ nay
dé tiép tuc thuc hién cac khao sat tiép theo.

Céac mau khao sat mo rong dugc thé hién & hinh 3.3.
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Hinh 3.3. Cdc méu khdo sit mé réng thanh phan chét nhii héa

3.1.3. Khdo sat t7 I¢ triethanolamin

Diéu ché 50 g kem vdi ti 16 c4c thanh phan:

- Hoat chat: resveratrol (1%), niacinamide (2%), vitamin E(1%).

- T4 duoc: cetyl alcohol (2%), acid stearic (6%), dau paraffin (6%), glycerin (20%),
Na.EDTA (0,005%), benzalkonium chlorid (0,01%), span 80 (2,25%), tween 80
(2,75%), nude cat vira da 100%.

Tién hanh thay d6i ti 1¢ triethanolamin tir 0,25% dén 1%. Két qua khao sét ti 1¢
TEA dugc trinh bay ¢ Bang 3.4.

Bing 3.4. Két qud khdo sdt ti I¢ triethanolamin

Cong thire Cl Cc2 C3 C4
Ti 1€ triethanolamin 0,25 0,5 0,75 1
(%)
Hinh thire cam Pic, mMémmin  Dic, mémmin  DPic, mém min Dic, mém min
quan
Mau sic Trang duc Tring duc Trang duc Tring duc
pH 6,36 6,89 7,12 7,57
Nhan xét:

TAt ca cong thirc C1-C4 déu dat hinh thic vé& mit cam quan va mau sAc.

C1 c6 pH nam trong khoang pH cua sinh 1y da (4,5 - 6,5).

C2 c6 pH trung tinh nhung ndm ngoai khoang 4,5 - 6,5.

C4 va C3 c6 pH hoi kiém.

Két luan: Lya chon C1 véi ti 18 triethanolamin 12 0,25% dé thuc hién khao sat tiép

theo.
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3.1.4. Khdo sat yéu té anh hweéng téi chét lwong kem trong quy trinh bao ché
Két qué khao sat toc do khuiy pha diu

Két qua khao sat tc do va thoi gian khudy cua pha dau duoc trinh bay & Bang 3.5.
Bing 3.5. Két qud khdo sdt toc dé va thoi gian khudy ciia pha diu

Téc do khudy Thoi gian (phut)
(vong/phat) 1 2 3
300 + + +
400 + + +
600 + + +

Ch thich: (-): Khéng déu, (+): Péu
Nhan xét: T4t ca cac mau pha dau déu trong va dat yéu cau. Tc do khudy cua pha

dau va thoi gian khudy duoc lua chon 1a 300 vong/phdt trong 1 phit.

Hinh 3.4. Méu pha dau dat yéu cau

Két qué khao sat toc do khudy ciia pha nuée
Két qua khao sat toc do va thoi gian khudy cua pha nudc dugc trinh bay ¢ Bang
3.6.

Bing 3.6. Két qud khdo sdt toc va thoi gian khudy ciia pha nwéc

Toc dp khuay Thoi gian (phut)

(vong/phut) 1 2 3
3000 + + +
4000 + + +
5000 + + +

Cha thich: (-): Khéng déu, (+): Péu
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Nhan xét: T4t ca cac mAu pha nudc déu dong nhit va dat yéu cau. Toc d6 khudy
ctia pha nudc va thoi gian khudy duoc lya chon 1 3000 vong/phdt trong 1 pht.
3.2. Toi wu héa cong thirc

3.2.1. Khdo séat céc yéu té

Két qué khao sat yéu t6 pha dau

Diéu ché 50 g kem vdi ti 1¢ cac thanh phan:

- Hoat chét: resveratrol (1%), niacinamide (2%), vitamin E(1%).

- Ta dugc: glycerin (20%), span 80 (2,25%), tween (2,75%), TEA (0,25%),
Na2EDTA (0,005%), benzalkonium chlorid (0,01%), nudc cat vira dii 100%.

Két qua khao sat yéu t6 pha dau dugc trinh bay trong Bang 3.7.

Bing 3.7. Két qud khdo sdt yéu té pha dau

Cong thirc C1 C2 C3 C4 C5
Pha dau 10 12 14 16 18
Thé chét Long bac, min bac, min bac, min Rét. dac.

min
Mau sic Trangduc  Trang duc Trang duc  Tring duc Tring nga
Kich thudc
giot dau trung 2,69 2,83 1,76 2,18 3,14
binh (um)

Ch thich: Pha dau: Hon hop pha dau gom dau paraffin: cetyl alcohol: acid
stearic vdi ti 1é ¢é dinh 3:1:3.

Khao sat yéu t6 pha dau
3.5

2.5

1.

0.

0
C1 C2 C3 c4 C5

Hinh 3.5. Biéu dé cét so sdnh kich thuéc giot dau trung binh ciia méu C1-C5

N

(O]

[E=N

(O]



40

Nhan xét:

Tt ca cac cong thirc c¢6 kich thudce nam trong khoang cho phép tir 0,1 dén 100 pm.
- C1 c6 thé chit 16ng, kich thudc giot dau nho va thé chat khong phu hop.

- C5 ¢0 thé chét rat dic, kich thuéde giot dau 16n va c6 su thay ddi mau sic kem.

- C2, C3, C4 c6 thé chat kem dic, mém, min va c6 mau tre"lng duc. Tuy nhién C3
c6 kich thuée giot dau trung binh nho nhét trong 3 cong thire C2, C3, C4.

Két luan: Lya chon C3 1a diém trung tam cua khdo sat.

Két qua khio sat yéu t6 Smix

Diéu ché 50 g kem véi ti 1¢ cac thanh phan:

- Hoat chat: resveratrol (1%), niacinamide (2%), vitamin E(1%).

- Ta dugc: dau paraffin (6%), cetyl alcohol (2%), acid stearic (6%), glycerin (20%),
TEA (0,25%), Na;EDTA (0,005%), benzalkonium chlorid (0,01%), nudc cat vira
da 100%.

Két qua khao sat yéu t6 Smix duoc trinh bay ¢ Bang 3.8.

Bing 3.8. Két qud khdo sdt Smix

Cong thire C6 C7 Cc8 C9 C10
Smix 5 6 7 8 9
., Pac, mém DPac, mém DPac, mém bac, mém ,
The chat ) ' ) ) Rat dac
min min min min
. , , , Trang nga Trang nga
Mau sac Trang duc Trang duc Trang nga . .
vang vang
Kich thuée
giot diu
. 3,16 2,00 2,63 1,20 1,06
trung binh
(nm)

Ch thich: Smix: Hon hop chat nhii héa span 80: tween 80 ¢6 ti Ié co dinh 45:55.
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Khao sat yéu to ti 16 hon hop chét nhil hoa (S,;,)
3.5

2.5

1.5

1

0
Cc6 Cc7 c8 9 C10

Hinh 3.6. Biéu dé cét so sanh kich thwéc gipt dau trung binh ciia médu C6-C10

N

(6]

Nhan xé&t:

Tt ca cac cong thirc ¢ kich thude giot dau trung binh nam trong khoang cho phép
tir 0,1 dén 100 pum.

- C6, C7, C8 c6 thé chat phu hop, ¢6 mau tring duc.

- Mic du C10 c6 kich thudce giot dau nho nhét trong 5 cong thirc nhung kem c6 sy
thay d6i vé cam quan va mau sac. Vi ti 1¢ hdn hop chat nhil hoa tir 8% trd 1én,
kem c6 sy d6i mau sic va thé chat.

Két luan: Lya chon C7 lam diém trung tam cua khdo sat.

Két qua khao sat toc do khudy tron 2 pha

- Hoat chét: resveratrol (1%), niacinamide (2%), vitamin E(1%).

- Ta dugc: dau paraffin (6%), cetyl alcohol (2%), acid stearic (6%), glycerin (20%),
span 80 (2,25%), tween (2,75%), TEA (0,25%), NaEDTA (0,005%),
benzalkonium chlorid (0,01%), nudc cat vira da 100%.

Két qua khao sat yéu t6 tbc do khudy tron 2 pha duoc trinh bay & bang 3.9.

Bing 3.9. Két qud khdo sdt yéu té toc d khudy trén 2 pha

Cong thirc Ci11 Ci12 C13 C14
Téc do khudy 9000 10000 11000 12000
Thé chat bic bic bic bic
Cam quan Tring duc Tréng duc Tring duc  Tréng duc

Kich thuéc giot dau
3,06 2,75 2,45 2,55
trung binh (pm)
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Két qua khao sat yéu to toc do khudy tron hai pha
2.8
2.75

2.7
2.65
2.6
2.55
2.5
2.45
2.4
2.35
2.3
2.25
Cl1 C12 C13 C14

Hinh 3.7. Biéu dé cét so sanh Kich thwéc giot dau trung binh ciia méu C11-
Cl4

Nhan xét:
C11-C14 c6 thé chat va mau sac kem phu hop. Cac kich thude giot dau nam trong
khoang cho phép tir 0,1 dén 100 um.
Tuy nhién, khi thyc hién phép do kich thudc giot dau trung binh, C13 ¢ kich thuéc
giot dau nho nhit trong 4 cong thire, C11 ¢6 kich thudce giot dau 16n nhat.
Két luan: Lua chon C13 1a diém trung tam cua khao sat.
3.2.2. Thiét ké va t6i wu héa cong thirc
Xay dung mo6 hinh
Sau khi thyc hién cac khao sat diém, co thé thay kich thudc giot dau bi anh hudng
boi ba yéu t6 1a pha dau, Smix, tc d6 khudy tron 2 pha. Thi nghiém t&i uu hoa duoc
thuc hién theo méd hinh Box-Behnken trén phian mém Design Expert phién ban

13.0.5.0. Diéu kién va cac muc do khao sat duge trinh bay Bang 3.10.
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Bing 3.10. Diéu kién va cic mivc dé khdo sdt ciia ba bién dc lap

Mirc khao sat ma héa

Bién dgclap Ky hiéu Pon vi
-1 0 +1
Pha dau X1 % 12 14 16
Smix X2 % 5 6 7
Téc d6 khudy
X3 1000.rpm 10 11 12
tron

17 cong thiic dya trén mé hinh Box-Behnken dugc dua ra bdi phan mém Design-
Expert 13.0.5.0 véi 3 bién doc 1ap va 1 bién phy thudc. Muc tiéu ti wu hoa 1a kich
thude giot dau trung binh nhé nhit. Cac cong thirc dugc bao ché cung mot quy
trinh. Céc két qua tuong tng voi cac thi nghiém dugc trinh bay ¢ Bang 3.11.

Bing 3.11. Két qua 17 thi nghi¢m do phan mém dé xuit

Céng Bién ddc 1ap Bién phu thudc
thire X1 (%) X2 (%) X3 (1000.rpm) Y1 (um)
1 15 6 10,5 2,40
2 15 6 10,5 1,96
3 13 6 12,0 2,76
4 15 5 9,0 1,85
5 15 5 12,0 2,28
6 15 6 10,5 1,93
7 17 6 12,0 2,15
8 15 6 10,5 2,21
9 17 6 9,0 2,08
10 17 7 10,5 2,5
11 13 6 9,0 1,98
12 15 7 12,0 3,23
13 13 7 10,5 2,92
14 13 5 10,5 2,28
15 15 7 9,0 2,12
16 15 6 10,5 2,06
17 17 5 10,5 2,23

Cha thich:

X1: pha dau (hén hop pha dau gom cetyl alcohol, acid stearic, dau paraffin ¢ 1¢
6 dinh 3:1:3),
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X2: Smix (Hon hop chat nhii héa span 80 va tween 80 ti 1é cé dinh 45:55),
X3: Toéc do khudy trén hai pha,

Y1: Kich thude giot dau trung binh.

3.2.3. Két qud téi wu héa

Két qua phan tich phuong sai dugc trinh bay trong Bang 3.12.

Bing 3.12. Két qud phén tich phwong sai ciia mé hinh

Do chinh xac thich
Bién phu thudc p-value ciia mé hinh hop (Adequate %CV
precision)
Kich thudc giot dau
0,0004 14,6706 5,62

trung binh (um)

Nhan xét: M6 hinh cd p-value < 0,05 do d6 sy anh hudng cua cac bién doc 1ap 1én
bién phu thudc 12 ¢6 ¥ nghia vé mit thong ké. Po chinh xac thich hop 16n hon 4,
do d6 ty 1¢ tin hiéu trén nhiéu cia mo hinh dat.

Anh huong ciia cac bién doc 1ap 1én bién phu thudc duge trinh bay & dugc thé hién
¢ Hinh 3.8 va Hinh 3.9.

35
AL
b= 0000‘0'
: ’ :.""""'IIIII 7772
< '0"0,"/’111{,5{/
S asbem o 2"-'!52"5'2’/4’/
: eSS
=
g 2
ket
o>
\S)
3 15
&
S —=
S i —
10

B: Smix (%)

Hinh 3.8. M6 hinh twong tic thé hién twong tac hai yéu t6 Smix va téc dp

khudy tron hai pha



45

35

£ s
€,
[ =4
£

o 2.5
| =
2
3

3 2
ket
()]
Q

g 1:5
£
¥
o
S

16

15 10
A: PD (%)

1
12012 11.C: t8c d6 khudy trén (1000.rpm)

Hinh 3.9. M6 hinh twong tic thé hién twong tac hai yéu té6 pha dau va téc dp
khudy trén hai pha
Phén tich cac hé sb cua cac yéu td dén kich thuée giot dau trung binh dugc trinh
bay ¢ bang 3.13.
Bing 3.13. Phén tich cdc hé sé ciia cdc yéu to dén kich thwéc giot ddu trung
binh

H¢ sb Gia tri p-value Y nghia
X1-pha dau -0,005 0,9163 Khong chap nhan
X2-Smix 0,0087 0,8542 Khéng chip nhan
X3-Téc d6 khudy tron -0,1963 0,0028 Chap nhan
X1X3 -0,18 0,0246 Chép nhan
X2X3 -0,1675 0,0332 Chap nhén
X12 -0,2812 0,0022 Chép nhan
X22 0,3363 0,0007 Chép nhan
X32 0,4312 0,0001 Chép nhan

Nhan x&t:

- Kich thudce giot dau trung binh (Y1) chiu sy &nh hudng cia h¢ sb6 bac mot X1 va
hé sb bac 2 cta ca ba yéu t6, hé sb twong tac hai yéu td (X1X3 va X2X3) co ¥
nghia thong ke.

- Dau 4m cua hé s cho thiy day 1a tac dong giam dén (ty 1& nghich) khi hé sb bac
mot X3 tang, thi kich thudc giot dau trung binh giam.



46

- Ba hé s6 bac hai (X12 X22, X3?) c6 tac dong dang ké t6i kich thude giot dau
trung binh voi p-value 1an luot 14 0,0022; 0,0007; 0,0001. Trong d6, X22, X32 c6
tac dong ty 1é thuan (hé s 1an luot 1 0,3363 va 0,4312) va X12 ¢6 tac dong ty 18
nghich (hé s6 13 -0,2812).

- Hai yéu t6 tuong tac X1X2 va X2X3 co tac dong ty 1& nghich ddng ké t6i kich
thude giot dau trung binh véi hé s6 1an luot 13 -0,1675, -0,2812.

- Hai hé s6 bac 1 1a X1, X2 c6 tac dong khong dang ké dua vao gia tri p > 0,05.
Phuong trinh kich thudc giot ddu trung binh 1a: Y1 (um) = +2,26 - 0,1963.X3 -
0,18.X1.X3 - 0,1675.X2.X3 - 0,2812.X1? + 0,3363.X2° + 0,4312.X3?

Dua vao dir liéu trén, phén mém dé xuit 100 diéu kién tbi wu véi cac gia tri khac
nhau duoc trinh bay trong Phy luc XI. Trong d6, phan mém chi ra khi ap dung ti
1¢ pha dau 1a 15,57%, ti 1& Smix 1a 6,09 va téc do khudy 11200 vong/phut thi kich
thude giot ddu trung binh dy doan 12 1,818 vé6i chi sé mong mubn (desirability
value) cao nhat 1a 1,000.

3.2.3.2. Thuc nghiém kiém chiing

Pé kiém ching két qua, tién hanh bao ché 06 mau riéng biét v6i dicu kién tdi wu
da chon do phén mém dé xuit. Cac mau c6 thé chit dic, min, mau tréng duc, kich
thude giot ddu nam trong khoang cho phép. Két qua danh gia thé chat, kich thudc
giot dau trung binh duoc trinh bay tai Bang 3.14.

Bing 3.14. Két qua do kich thwéc giot diu ciia 6 mdu bao ché

Cong thirc D1 D2 D3 D4 D5 D6
Thé chét Pac, min bac, min bac, min bac, min Pac, min  Pac, min
Mau sic Trangduc Trangduc Tringduc Trangduc Tring duc  Tring duc
Kich thudc
giot diu

. 1,80 1,82 1,77 1,76 1,71 1,83
trung binh
(um)

Gia tri dg doén va thuc nghiém kiém ching dugc trinh bay ¢ Bang 3.15.
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Bing 3.15. Gid tri dw dodn va thwe nghiém kiém chitng

Khoang tin cay 95% cho gia tri Gia tri trung
Gia tri trung

Bién phu thudc du doan binh thue
binh du doan
Giéi han dwéi  Giéi han trén nghiém
Kich thude giot
diu trung binh 1,82 1,66 1,97 1,78
(um)

Nhan xét: Gia tri trung binh kich thuéc giot dau ctia 06 mau tai diéu kién toi uu
nam trong khoang tin cdy cua gia tri du doan. Vi vy, mé hinh duoc kiém ching
Vva c6 thé ap dung diéu kién t6i vu ma phan mém dé xut dé hoan thién cong thirc
va quy trinh bao ché.

Két luan: Lya chon ti 1& pha dau 1a 15,57%, ti 18 Smix1a 6,09 va toc do khudy tron
2 pha la 11200 vong/phdt.

Hinh 3.10. 6 méu kem bao ché thwc nghiém kiém chirng
3.3. Cong thirc va quy trinh bao ché kem boi da hoan thién
3.3.1. Cong thizc bao ché kem boi da hoan thign
Sau khi tién hanh khao sat va t6i wu hoa, ti 1& cac thanh phan va ta duoc trong cong

thirc bao ché kem hoan thién duoc trinh bay Bang 3.16.
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Bing 3.16. Cong thirc bao ché kem béi da hoan thi¢n

Thanh phin Ti 18 (%)
Resveratrol 1
Tocopherol 1
Niacinamide 2
Acid stearic 6,67
Cetyl alcohol 2,22
Dau paraffin 6,67
Glycerin 20
Span 80 2,74
Tween 80 3,35
TEA 0,25
Na;EDTA 0,005
Benzalkonium chlorid 0,01
Nudce cat Vira da 100

3.3.2. Quy trinh bao ché hoan thign

Buée 1: Chuan bi pha dau

- Can bang can ky thuat acid stearic, cetyl alcohol, span 80, dau parafin véi khbi
lugng thich hop vao mot becher (1), dun chay hdn hop trén bép cach thiy, voi
nhiét d§ 65 °C trong thoi gian thich hop.

- Can chinh xac vitamin E vao mot becher khéc, phdi hop vao (1) tao thanh (2).

- Khudy tron dé ddng nhat hdn hop (2) véi toe d6 300 vong/pht trong 1 pht.
Bwéc 2: Chuan bi pha nudc

- Can bang can k¥ thuat tween 80, TEA, glycerin, nudc tinh khiét vao mot becher
(3), dun néng hdn hop trong trén bép cach thuy, véi nhiét dd 70 °C trong thoi gian
thich hop.

- Can Na2EDTA, benzalkonium clorid bang can phan tich cho vao becher (3).

- Can niacinamide, resveratrol bang can phan tich vao mot becher khac, phi hop
vao (3) tao thanh (4).
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- Khudy trén dé dong nhat hdn hop (4) véi tde 6 3000 vong/pht trong 1 phut.

Buéc 3: Dong nhat pha dau va pha nudc

- Phéi hop 2 pha, thém tir tir pha dau vao pha nuée, thuc hién déng nhat 2 pha lién

tuc vé6i tée d6 11200 vong/phat trong 5 phut.

Sau d6, dé ngudi dong hii 20 g.

Quy trinh bao ché hoan thién duoc trinh bay & Hinh 3.11.

Cetyl alcohol, dau

Vitamin E paraffin, acid
stearic, span 80

y

Resveratrol,
niacinamide

A 4

Glycerin, tween 80,
nudc cat, TEA,
Na,EDTA,
benzalkonium clorid

A

Can hoat chat Can ta dugc pha (D)

Can hoat chét

Dun néng pha (D) ¢ nhiét
do 65 -70 °C

J

v

Phéi hop vitamin E va (D)

Can ta dugc pha (N)

Dun néng pha (N) &
nhiét do 70 - 75 °C

]

\

y

Phéi hop resveratrol,

niacinamide va (N)

Phéi hop tir tir pha (D) vao pha (N)

A

y

Dong nhat hoa

A

<
<«

y

Pong hii

Kiém nghiém bén thanh

<
<

bong goi va dan nhén

Kiém nghiém thanh

Hinh 3.11. So dé quy trinh bao ché hodn thién

3.4. Thir hoat tinh chéng oxy hoa

Tac dung chéng oxy hoa dugc danh gia dwa vao kha nang loai bo gbc tu do DPPH.
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Két qua nghién ctru vé kha ning loai bo gdc tw do DPPH cua vitamin C pha trong
methanol dugc trinh bay ¢ bang 3.17.
Bing 3.17. Két qua vé khd ning logi bé géc tw do DPPH ciia vitamin C pha

trong methanol

Nong dd vitamin C  Nong dd vitamin C

ODuw HTCO (%)
(ng/ml) phan wng (ug/ml)
2 1 0,4310 5,3012
4 2 0,3963 13,6546
6 3 0,3477 25,3815
8 4 0,2860 40,2410
10 5 0,2090 58,7952
12 6 0,1667 68,9960

Cha thich: OD: Gid tri mdt dé quang ; HTCO(%): hoat tinh chong oxy héa

80
70 y=13.393x - 11.481 °
R2=0.9875 .-

60 ..
__ 50
O 40 9
O .
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o.-
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Noéng dé phan &ng (ug/ml)

Hinh 3.12. Phuwong trinh héi quy tuyén tinh ciia vitamin C pha trong methanol
Phuong trinh hdi quy tuyén tinh ctia vitamin C pha trong methanol:

- Két qua thu duoc phuong trinh hdi quy tuyén tinh ctia vitamin C trong methanol
la y =13,393x -11,481, R?=0,9875.

- R?=10,9875, gia tri F > Fo 05 nén phuong trinh c6 y nghia.

- Phuong trinh hdi quy c6 d6 déc a 1a 13,393 va tung do gbe b 1a -11,481.

- B9 dbc a co y nghia vi pa = 0,017 < 0,05.

- Tung d6 gbc b ¢o ¥ nghia vi pp= 5,84761.10 < 0,05.

Gia tri F = 316,9910869 c6 y nghia tai 95% do F>Fos = 5,847610. 10°%,
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Vay phuong trinh hdi quy tuyén tinh cta vitamin C trong methanol 1a § = 13,393x
-11,481 v6i ICso = 4,59 pg/ml.

Két qua nghién ctu vé kha ning loai bo gbe tw do DPPH cua kem pha trong
methanol dugc trinh bay ¢ bang 3.18.

Bing 3.18. Két qud vé khd ning loai bé goc tw do DPPH ciia kem pha trong

methanol
Nong d¢ kem Nong d¢ kem phin
ODu HTCO (%)
(ng/mi) trng (ng/ml)
3000 1500 0,2170 45,4453
3500 1750 0,2030 49,6964
4000 2000 0,1913 53,2389
4500 2250 0,1747 58,2996
5000 2500 0,1650 61,2348
5500 2750 0,1557 64,0688

Cha thich: OD: Gid tri mdt d¢ quang ; HTCO(%): hoat tinh chong oxy héa

80
¥ =0.0146x+ 24.151

R2 = 0.9924 . ®
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Hinh 3.13. Phuwong trinh hoi quy tuyén tinh ciia lwgng kem pha trong
methanol
Két qua thu duoc phuong trinh hdi quy tuyén tinh cua luong kem trong methanol
la y = 0,0146x + 24,151, R?=0,9924.
- R?=0,9924, gia tri F > Fo s nén phuong trinh ¢ y nghia.
- Phuong trinh hdi quy c6 d6 doc a 14 0,0146 va tung do gdc b 14 24,151,
- D6 déc a co ¥ nghia vi pa = 8,91.10 < 0,05.
- Tung d6 gdc b co y nghia vi pp=1,71183.10% < 0,05.
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- Gia tri F = 653,2794324 c6 y nghia tai 95% do F > Fos = 1,71.10°°.

Vay phuong trinh hdi quy tuyén tinh cia luong kem trong methanol 1 § = 0,0146x
+ 24,151 v6i ICso = 1770,48 pg/ml.

Phuong trinh hoi quy, R? va I1Cso ciia lugng kem va vitamin C dugc trinh bay Bang
3.19.

Bing 3.19. Phwong trinh hoi quy, R? va ICso ciia kem va vitamin C

Phuwong trinh R? I1Cso
Vitamin C ¥=13,393x -11,481 0,9875 4,59 ug/ml
Kem 9 =0,0146x + 24,151 0,9924 1770,48 pg/ml

Bidu dd cot so sanh gia tri ICsp gitra kem va vitamin C duoc trinh bay ¢ Hinh 3.14.
1800 1770.48

1600

1400

1200

1000

800

600

400

200
4.59

0
Vitamin C Kem

Hinh 3.14. Biéu do cét so sdnh gid tri ICso gifta kem va vitamin C

Nhan xét:

Két qua tir bang 3.18 cho thay: khi ndng do mau thir ting dan, d6 hap thu ciia goc
tu do DPPH trong phd quang giam, dong thoi gia tri phan trim hiéu suét loai bo
gbc tu do (HTCO%) ting. Vi vay, kem c6 hoat tinh oxy héa. Vi R2= 0,9924 cho
théy 99,24% kha nang uc ché bj anh huong boi néng do cua kem, chi c6 0,76% bi
anh hudng boi cac yéu té khac. Do d6, kha niang chdng oxy hoa cta kem ty 18
thuan véi n6ng dd cua lugng kem, n6ng dd cang 16n thi mau tim cua DPPH cang
giam.

O ndng d6 phan tng cao nhét cua thir nghiém (2750 pg/ml), hiéu suit loai bo goc

tu do cua kem dat 64,07%. Nhu vay, kha ning chong oxy héa ciia kem (ICso =
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1770,48 ug/ml) thap hon vitamin C (ICso = 4,59 pug/ml) 385,73 lan.
Két luan: Kem bdi da c6 hoat tinh chdng oxy hoa.
3.5. Kiém nghiém chat lwgng thanh pham

3.5.1. Hinh th#c cam quan

Hinh 3.15. Hinh thirc cam quan ciia kem béi da
Nhan xét: Kem sau khi bao ché c6 mau tréng duc, khong mui, ché phrflm min khong
lon con, ddng nhit, khong néng chay & nhiét d6 37 °C va khong ctng lai & nhiét
d6 thuong. Pong thoi ché pham bam dinh tt trén da.
Két luan: Chi tiéu hinh thirc cam quan dat yéu cau dua ra.
3.5.2. pH
Két qua do pH duoc trinh bay & Bang 3.20
Bing 3.20. Két qud 3 lan do pH

Lan do pH

1 6,38

2 6,41

3 6,40
Trung binh 6,40

Nhan xét: Két qua pH nam trong giéi han 4,5 dén 6,5.

Két qua: chi tiéu pH dat yéu cau dua ra.

3.5.3. Kich thwéc giet ddu trung binh

Két qua do kich thudc giot dau trung binh dugc trinh bay ¢ bang 3.21.
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Bing 3.21. Két qua do kich thwéc giot diu trung binh

Lan do Kich thuéc giot dau trung binh (um)
1 1,77
2 1,82
Trung binh 1,80

Nhan xét: Kich thudc giot diu trung binh nam trong khoang 0,1 - 100 pm.
Két luan: kem dat chi tiéu vé kich thudc giot dau.

3.5.4. Pé én dinh vat ly

M4u kem sau khi quay ly tim thé hién & hinh 3.15.

Hinh 3.16. Mdu kem sau khi quay ly tim véi toc dé 4000 vong/phiit trong vong

30 phut

Nhan xét: Mau sau ly tam véi toc dd 4000 vong/phut trong 30 phut, mau kem bbi

da dong nhat, khong tach pha, khong thay d6i vé mau mui.
Két luan: Kem dat chi tiéu d6 6n dinh vat y.

3.5.5. B¢ dan meng

Tién hanh thir nghiém 3 1an, 1y gia tri trung binh. Két qua xac dinh dién tich dan

mong cua 1 g kem khi gia trong 50 g, 100 g, 200 g va 500 g. Két qua d6 dan mong

trinh bay ¢ bang 3.22.
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Bing 3.22. Két qua do dé dan mong

. Pbo dan
Mau 1 2 3 Trung binh .
mong
0g 4.5 49 5 4,92 £ 0,06 19,11
50¢ 6,6 59 6 5,97 £ 0,06 27,95
100 g 7,5 6,6 6,5 6,63 £ 0,15 34,54
2009 8,3 7,3 7,3 7,63 +0,58 45,74
500 ¢ 9,1 9 9,2 9,10+0,10 65,01

3.5.6. Giagi hagn kim logi n@ng

Mau kem béi da dugc giri téi Cong ty C6 Phan Dich Vu Khoa Hoc Cong Nghé
Chén Nam dé tién hanh danh gia chi tiéu nay.

Két qua kiém nghiém chi tiéu giéi han kim loai ning duoc trinh bay bang 3.23.

Bing 3.23. Két qua chi tiéu gidi han kim logi niing

, Phwong phap
STT  Chi tiéu Keét qua Don vi
thw
Khong phat hién
1 Chi (Pb) mg/kg ACM THA 05
(LOD=0,15)
Khong phéat hién
2 Arsen (As) mg/kg ACM THA 05
(LOD=0,15)
Thay ngan Khong phat hién

mg/kg ACM THA 05
(Hg) (LOD=0,1)

Két luan: Két qua kiém nghiém dat yéu cau.

3.5.7. Gigi hgn vi sinh vt

Mau kem béi da duoc giri téi Cong Ty C6 Phan Dich Vu Khoa Hoc Cong Nghé
Chan Nam d tién hanh danh gia chi tiéu nay. Két qua kiém nghiém chi tiéu gi6i

han vi sinh vat dugc trinh bay Bang 3.24.
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Bing 3.24. Két qua chi tiéu gidi han vi sinh vit

, DPon
STT Chi tiéu Ket qua . Phwong phap thir
vi
1  Tbng s vi sinh vat dém duoc
Tong s6 vi khuan hiéu khi
<10 CFU/g IS0 21149:2017
ua nhiét trung binh
Tong s6 nam men, nim moc <10 CFU/g IS0 16212:2017
2  Staphylococcus aureus Khong phat hién /0,19 I1ISO 22718:2015

3 Pseudomonas aeruginosa Khong phat hién /0,19 ISO 22717:2015

4  Candida albicans Khong phat hién /0,19 ISO 18416:2015

Két luan: K&t qua kiém nghiém dat yéu cau.
3.6. Xay dwng tiéu chuén co sé

3.6.1. Hinh th#c cam quan

Hinh 3.17. Hinh thirc cdm quan ciia 3 16 bao ché

Nhan xét: Ca ba 16 bao ché déu co6 mau tring duc, khong mui, ché pham min khong
lon con, ddng nhit, khong néng chay & nhiét do 37 °C va khong ctng lai & nhiét
d6 thuong. Pong thoi ché pham bam dinh tt trén da.

Két luan: Ca ba 16 dat yéu cau vé hinh thirc cam quan.

3.6.2. pH

Két qua do pH cua 3 16 ché pham duoc trinh bay trong Bang 3.25.
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Bing 3.25. Két qua do pH ciia 3 16 ché phim

STT L61 L6 2 L6 3

1 6,37 6,43 6,39

2 6,38 6,43 6,41

3 6,34 6,41 6,40

4 6,33 6,40 6,39

5 6,42 6,42 6,40

Trung binh tirng 16 6,38 6,40 6,40
Trung binh ca 3 16 6,39

Nhan xét: Két qua cho thay gid tri pH ciia 3 16 nam trong khoang 6,33 - 6,43. Gia
trj pH trung binh ctia ché pham 13 6,39.

3.6.3. Pinh tinh vitamin E

Ban sic ky 10p mong dinh tinh vitamin E & budc séng 254 nm duogc trinh bay &

hinh 3.18.

Cha thich: C: vitamin E chudn; T: méu thir
Hinh 3.18. Bdn sic ky l6p méng dinh tinh vitamin E ¢ bwéc song 254 nm
Ban modng: Silicagel F254
Dung méi khai trién: n-hexan - ether (90:10)
Dung dich chuan: Hoa tan 10 mg a-tocopherol acetat chuan trong 2 ml n-hexan.

Dung dich thir: Can khoang 1 g kem tuong duong 10 mg vitamin E, thém 10 ml
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nuée cat khudy déu va cho vao binh ling gan. Thém 5 ml n-hexan vao binh ling
gan, thuc hién 3 lan léy dich chiét n-hexan. Loc dich chiét n-hexan vao chén st,
c6 trén bép cach thuy cho dén khi dich trong chén st con khoang 2 ml.

Phat hién vét: Quan sat budc song 254nm.

A A 1: 2 , . . A Achus 45
He so di chuyén Ry cta vitamin E chuan: Ry may chuin = % =-=-=053

A LA H A 5 X 5 Athi 4.5
Hé so di chuyén Rt ctia mau thit: Ry may the = % =—==10,53

Cha thich:

achuin 14 khoang cach di chuyén cua vitamin E trong dung dich chuén;

ame 12 khoang cach di chuyén ctia vitamin E trong dung dich th;

b 12 khoang cach di chuyén ciia dung mai tinh tir diém chdm mau.

Nhan xét: Sic ky dd thu duoc ciia mau thir co vét twong Gmg vé vi tri va mau séic
v6i sac ky do thu duge cia mau chuan.

Két luan: Miu bao ché cho két qua dung khi dinh tinh vitamin E.

3.6.4. Dinh tinh niacinamide

Ban sic ky 16p mong dinh tinh niacinamide & budc song 254 nm dugc trinh bay ¢

hinh 3.19.

Cha thich: C: niacinamide chudn; T: mdu thir
Hinh 3.19. Bdn sdc ky I6p méng dinh tinh niacinamide ¢ buéc song 254 nm
Ban mong: Silicagel F254
Dung mbi khai trién: nudc- ethanol 96% - methylen clorid (4:45:48)



59

Dung dich d6i chiéu: Hoa tan 10 mg nicotinamid chuén trong hdn hop dong thé
tich ethanol 96% va nudc va pha loang thanh 10 ml véi cung dung moi.

Dung dich tht: Hoa tan mot luong ché pham twong duong 10 mg nicotinamid trong
5 ml hdn hop ddng thé tich ethanol 96% va nude, lic k¥ va loc. Dich loc pha lodng
thanh 10 ml v6i cung dung moi.

Phat hién vét: Quan sat budc song 254nm.

A A 2 o iani : A Achuj 55
Hé¢ so di chuyén Rt cua niacinamide chuan: R sy chusn = % == 0,65

A LA H A 5 X 5 Athi 5,5
Hé so di chuyen Rr ctia mau thit: Ry may the = % ====10,65

Chu thich:

achuin 12 khoang cach di chuyén ciia niacinamide trong dung dich chuan;

ams 14 khoang cach di chuyén cua niacinamide trong dung dich thur;

b 1a khoang cach di chuyén ctia dung méi tinh tir diém chim mau.

Nhan xét: Sic ky dd thu duoc ciia mau thir c6 vét twong Gmg vé vi tri va mau sic
v6i sac ky do thu duge cia mau chuan.

Két luan: Mau bao ché cho két qua dung khi dinh tinh niacinamide.

3.6.5. Pinh tinh resveratrol

Ban sic ky 16p mong dinh tinh resveratrol & budc séng 254nm duge trinh bay &
hinh 3.20.

Cha thich: C: resveratrol chudn; T: méu thir

Hinh 3.20. Bdn sic ky l6p méng dinh tinh resveratrol ¢ buwéc song 254 nm
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Ban modng: Silicagel F254

Dung méi khai trién: chloroform — ethyl acetate — formic acid (2,5:1:0,1).

Dung dich déi chiéu: Hoa tan 5 mg resveratrol chuan trong 10 ml methanol.
Dung dich thu: Hoa tan lugng ché pham twong duong 5 mg resveratrol trong 10
ml methanol, lac k¥ va loc.

Phat hién vét: Quan sat budc song 254nm.

A LA A 5 2 a 5 1,3
Hé¢ so di chuyén Rt cua resveratrol chuan: Ry uay chuan = —chuin — 2= = 0,15

b 85

A A q- A ) X 5 Athi 1,3
H¢ so di chuyén Rf cua mau thir: R¢ pmay chuan = tg“ == 0,15

Chd thich:

achuin 12 khoang cach di chuyén ciia resveratrol trong dung dich chuan;

ame 14 khoang cach di chuyén cua resveratrol trong dung dich thi;

b 1a khoang cach di chuyén cta dung mai tinh tir diém chdm mau.

Nhan xét: Sac ky dd thu duoc ciia mau thir c6 vét twong Gmg vé vi tri va mau séc
v6i sac ky do thu duge cia mau chuan.

Két luan: MAu bao ché cho két qua dung khi dinh tinh resveratrol.

3.6.6. g dong nhat

Két qua xac dinh do ddng nhét cua ba 16 duoc thé hién ¢ hinh 3.21.

Nhan xét: 4 tiéu ban & mdi 16 déu khong nhin thay cac tiéu phan.

Két qua: Ca 3 16 bao ché déu dat chi tiéu do dong nhat.
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Hinh 3.21. Két qua d¢ dong nhit ciia ba 16 bao ché
3.6.7. Pé dong déu khéi lwong
Ché pham duoc dong goi trong bao bi 20 g, do viy do chénh 1éch khéi lvong nam
trong khoang gia tri 20 £ 2 g (18 g — 22 g).

Gi4 tri can va tinh toan cua cac don vi thir nghiém dugc trinh bay trong Bang 3.26.
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Bing 3.26. Két qua chi tiéu dong déu khéi lwong ciia 3 16

] Khdi lwong .
Lo Miu Khof lromg hii sau khi lay H‘ié“ s hai
hii (g) lan can (g)
kem ra (g)
1 43,6332 23,7590 19,8742
2 43,9910 23,7972 20,1938
3 43,7152 23,9344 19,7808
. 4 43,9016 23,8154 20,0862
5 43,6944 23,7060 19,9884
Trung binh 19,9847 + 0,82
1 44,5352 23,6984 20,8368
2 43,8370 23,7154 20,1216
3 44,0832 23,8556 20,2276
’ 4 44,0700 23,9084 20,1616
5 44,0620 23,7908 20,2712
Trung binh 20,3238 + 1,44
1 44,3892 23,8268 20,5624
2 44,4790 23,7830 20,6960
3 43,8524 23,7028 20,1496
3 4 43,9812 23,7490 20,2322
5 43,8564 23,7026 20,1538
Trung binh 20,3588 + 1,24

Két qua: Tat ca don vi déu c6 khdi lugng nam trong gii han chénh léch so véi
khéi lugng ghi trén nhan 18 - 22 g. Ca 3 16 bao ché dat yéu cau vé do dong déu
khéi luong.

3.6.8. Pinh tinh corticoid:

Ban sic ky 16p mong dinh tinh corticoid & budc song 254 nm duoc trinh bay
hinh 3.22.
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Cha thich: C1: betamethason chuan, C2: hydrocortison acetat chuan, T: mdu thir
Hinh 3.22. Két qud dinh tinh corticoid

Béan mdng: Silicagel F254

Dung mdi khai trién: methylen clorid:methanol:nuée (95:5:0,2).

Dung dich thir: Can khoang 5 g kem trong éng ly tam, thém 20 ml methanol, 1am

am mau trong bén nudc khoang 10 phut , lac manh bang may lic. Ly tim & toc do

3000 vong/phit trong 10 phut, sau d6 dé 1am lanh 10 phat. Lam bay hoi dung dich

trong sudt & phan trén cho dén khi kho. Hoa tan cin voi 5 ml methanol.

Dung dich d6i chiéu: 10 mg hydrocortison acetat, betamethason chuan vao binh

dinh mae 10 mL.Thém 5 ml methanol va siéu am trong 5 phut, thém methanol téi

vach.

Phat hién vét: Quan sat budc song 254nm.

H¢ s6 di chuyén R: cua betamethason chuan: Ry peramernason chuin =

Apetamethason chuin — i — 0 24
b 5 ’

H¢ so6 di chuyén Rt cta hydrocortison chuan: R nyarocortison chusn =

Q hydrocortison chuin 3,8
=—=0,45
b 8,5

A LA H A 5 X 5 Athi 1,4
Hé s6 di chuyén R ctiia mau thie: Ry sy chuin = o = === 0,16

Chu thich:
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Apetamethason chuin 18 KNOANG cach di chuyén cua bethamethason chuan trong dung
dich chuan;

@ hydrocortison chuin 18 khoang cach di chuyén cua hydrocortison chuén trong dung
dich chuén;

amir 1a khodang cach di chuyén ctia mau thir;

b 12 khoang cach di chuyén ciia dung méi tinh tir diém cham mau.

Nhan xét: Sic ky dd thu dugc ciia mau ther khong c6 vét trong tmg vé vi tri va
mau sic voi vét chinh trong sic ky dd thu dugc cta dung dich d6i chiéu
(hydrocortison acetat, betamethason chuan).

Két luan: Khong co sy xuit hién corticoid trong ché pham.

3.6.9. Pinh tinh hydroquinon

Ban sic ky 16p mong dinh tinh corticoid & budc séng 254 nm dugce trinh bay tai
hinh 3.23.

Cha thich: C: hydroquinon chudn, T: mdu thir
Hinh 3.23. Két qud dinh tinh hydroquinon
Béan modng : Silicagel F254.
Dung méi khai trién: n-hexan:aceton (3:2)
Dung dich thtr: Can chinh x4c 1,5 g miu vao becher 25 ml, thém dan 15 ml ethanol
96% va khudy déu. Chuyén vao binh dinh mtrc 25 ml, dit vao bé siéu am trong 10

phut, sau d6 dé ngudi. Thém ethanol 96% vao binh dinh mtrc, dit vao bon nudc da
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cho dén khi chat béo tach ra. Tién hanh loc qua gidy loc.
Dung dich ddi chiéu: Can chinh xac khoang 0,05 g hydroquinon vao binh dinh
mure 25 ml, thém 5ml ethanol 96% dé hoa tan. Thém ethanol 96% dén vach muc.

Phat hién vét: Quan sat budc sdng 254nm.

A A E A ) - P4 5 3,7
Hé¢ so di chuyén Rt cua hydroquinon chuan: R¢ may chusn = aChT”a" == 0,44

A A X ) x , Athy 1,8
Hé so di chuyén Rt ctia mau thit: Ry may the = % =-=-=10,21

Cha thich:

achuin 12 khoang cach di chuyén ctia hydroquinon trong dung dich chuan;

amir 1a khoang cach di chuyén ctia mau thu;

b 1a khoang cach di chuyén cta dung méi tinh tir diém chdm mau

Nhan xét: Sac ky d6 thu duoc ciia mau thir khong c6 vét twong tng vé vi tri va
mau sic voi vét chinh trong sic ky dd thu duwgc cia dung dich déi chiéu
(hydroquinon chuan).

Két luan: Khong c6 su xuat hién hydroquinon trong ché pham.

3.6.10. Gigi han kim logi nang

Mau kem bdi da dugc gui téi Cong Ty C6 Phan Dich Vu Khoa Hoc Cong Nghé
Chan Nam d¢é tién hanh danh gia chi tiéu nay.

Két qua kiém nghiém chi tiéu giéi han kim loai nang duogc trinh bay bang 3.27.

Bing 3.27. Két qua kiém nghiém chi tiéu giéi han kim loai ning

STT Chi tiéu Két qua Don vi Phuwong phap thir
R Khong phat hién
1 Chi (Pb) mg/kg ACM THA 05
(LOD =0,15)
Khong phat hién
2 Arsen (As) mg/kg ACM THA 05
(LOD =0,15)
Thuy ngin Khong phat hién
3 mg/kg ACM THA 05
(Hg) (LOD=01)

Két luan: Két qua kiém nghiém dat yéu cau.

3.6.11. Gigi han vi sinh vgt.

Mau kem boi da duoc giri t6i Cong Ty C6 Phan Dich Vu Khoa Hoc Cong Nghé
Chan Nam d¢é tién hanh danh gia chi tiéu nay.

Két qua kiém nghiém chi tiéu gidi han vi sinh vat dugc trinh bay bang 3.28.
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Bing 3.28. Két qua kiém nghiém chi tiéu giéi han vi sinh vt

Pon Phwong phap

STT Chi tiéu Két qua
vi thwr
1  Tbng s vi sinh vat dém duoc
Tong s6 vi khuan hiéu khi ua
<10 CFU/g 1SO 21149:2017
nhiét trung binh
Tong s6 nam men, nim moc <10 CFU/g 1SO 16212:2017
Khéng phat
2  Staphylococcus aureus . /0,1g  1SO 22718:2015
hién
_ Khéng phat
3 Pseudomonas aeruginosa . /0,19  1SO 22717:2015
hién
_ ) Khong phat
4 Candida albicans hia /0,1g  1SO 18416:2015
1€n

Két luan: Két qua kiém nghiém dat yéu cau.

3.7. Két qua xay dwng tiéu chuin co sé kem bdi da chia vitamin E,
niacinamide, resveratrol.

Kem boi da chira vitamin E, niacinamide, resveratrol c6 cong thirc va quy trinh
bao ché duoc trinh bay Bang 3.16. va Hinh 3.11. C4c chi tiéu cia tiéu chuan co so

dugc trinh bay Bang 3.29.
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Bing 3.29. Cdc chi tiéu ciia tiéu chudn co sé kem béi da chiva vitamin E,

niacinamide, resveratrol

STT  Chi tiéu Mikc chit lwong
Ché ph?im cO mau tréng duc, khong mui, thé chat mém, min,
1 Hinh thirc cim quan ddng nhat, khong bién mau, khong duoc chay 16ng hay tach

16p & 37 °C.

2 Pinh tinh

A) DPinh tinh vitamin E , . i
, Sac ky do thu dugc cia dung dich thir phai c6 vét tuong ting
Phuong phap sac ky 16p méng

*)

ve€ vi tri, mau sac, cung gia tri Rf vdi veét cia vitamin E

B) Dinh tinh niacinamide , . ) . .
, Sac ky do6 thu dugc cua dung dich thr phai c6 vét tuong ing
Phuong phap sac ky 16p mong

*)

C) Dinh tinh resveratrol

v€ vi tri, mau sac, cung gia tri Rf vai vét cla niacinamide.

, Sac ky do thu dugc ctia dung dich thir phai c6 vét twong ing
Phuong phap sac ky 16p mong
™)

v€ vi tri, mau sac, cung gia tri Ry voi vet cua resveratrol.

D) Dinh tinh coritcoid
Phuong phap sic ky 16p mong
*)

Sac ky do thu dugc cua dung dich thir khong c6 vét twong ing
vé vi tri va mau sdc v6i cac vét cua hydrocortison acetat,

betamethason.

E) Pinh tinh hydroquinon
Phuong phap sic ky 16p méng
™)

Séc ky dd thu dugc cua dung dich thir khong c6 vét twong tmg

ve vi tri va mau sac voi cac vet cia hydroquinon.

pH

45-6,5.

P dong nhit

Dong nhét, khong nhin thay tiéu phan bang mét thuong trén

¥ mau.

Do dong déu khdi lwong

Khdi lugng nam trong gidi han chénh léch 10% so véi khdi

luong ghi trén nhan.

Gié6i han kim loai ning

A) Chi (Pb) <1 ppm
B) Arsen (As) <5 ppm
C) Thuy ngan (Hg) <20 ppm
Gioi han vi sinh vat
A) Tong s6 vi sinh vat dém
<1000 cfu/g

duoc

B) Staphylococcus aureus

Khéng duoc co

C) Pseudomonas aeruginosa

Khéng duoc co

D) Candida albicans

Khéng duoc co

Chui thich: (*): Phuwong phap thur dwroc trinh bay tai phu luc XVII.



68

3.8. Bao bi san pham
Thanh pham sau khi bao ché duoc dong goi trong bao bi cip 1 (hil), bao bi cép 2
(hop) véi nhin bao bi ngoai cua san phim dugce trinh bay & Hinh 3.23 va Hinh

3.24.

TRUGNG DAI HOC ¥ KHOA PHAM NGOC THACH /7%
KHOA DUGC

2 100 o T, 2.4, 2150, TRV
2cm KEM BOI DA CHUIPA
Bao quan; B&o cusn 1o khd e taah anh néng e
NIACINAMIDE, VITAMIN E, RESVERATROL =
Ha 20g o T i oo

16,5 cm

Hinh 3.24. Nhan bao bi cip 1

—_—
2 cm 1
6 em
= -
we ek S Ve .
TRUGNG DAIHOC Y KHOR PHAM NGOG THACH TRUGNG DAI HOC ¥ HHOA PHAM NGOC THACH
KHOADUCC sao: Al resverairl 020
D G T 122 T i e Chan T #1201, 7O VO E 025
Ho: ISR e D4
G em KEM BOI DA CHUPA HD sau khi mé ndp: KEM BOI DA CHUA Ta dutge khéc wia gl 09
r Gl NIACINAMIDE, VITAMIN E, Tiéu chudn: TCCS NIACINAMIDE, VITAMIN E, Céng dung: Lam mém da, ngan ngim 130
840 quin: Bdo quin nat KN rdo, tinh 4 o, ma i nnin.
RESVERATROL néng tnc tidp RESVERATROL Cach ding: Thoa mét ugng vira di ién ving
Thube ding ngoai Luru y: Trénh xa tim tay cla iré em Thabc diing ngodl da cn cham sbc.
Ha: 200 Ho: 209
6em
Zem
A

Hinh 3.25. Nhan bao bi cdp 2
Thanh pham kem boi da dugc dong hii 20 g duge thé hién & Hinh 3.26.

W""MumvmwmwO
'KHOA bugc 2
RO Quang T, P.12. 00 TPHY
KEM BOI DA CHUA
MIDE, viTAMIN E,
Hi20g

“‘ACINA I

Hinh 3.26. Thanh phim kem béi da
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CHUONG 4: BAN LUAN
4.1. Khao sat cac thanh phan trong cong thic
Céc ta dugc trong cong thic bao ché kem boi da duoc lira chon thudng c6 nhimng
dic diém chung 1a c6 kha ning bam dinh trén da tbt, d& tim kiém va hd tro ting
hiéu qua st dung. Trong dé, ta dugc dau paraffin, cetyl alcohol va acid stearic dong
vai tro 1a cac ta dugc than dau gilp tao nén kem va dap tmg duoc céc tiéu chi trén.
Dau paraffin dugc chon trong cong thirc do c6 dic tinh lam mém va dudng am cho
da. Qua khéo sat, ty 18 phdi hop dau parafin: cetyl alcohol: acid stearic = 3:1:3 cho
ra thé chit mém min, c6 thé chat tot hon so véi cac ty 1é con lai.
Glycerin dong vai tro ta duge than nude c6 kha ning gitt am, tranh gay kich ung
cho nguoi st dung. T4 duge nhii hdéa dugce lya chon trong cong thirc 1a span 80 va
tween 80. DAy 1a hai chat dién hoat khong ion hoa, khong twong ky vai phan 16n
cac hoat chit anion, cation. O cac cong thitc B10 va B11, ty 18 phéi hop giita hai
chét nay dam bao dugc do 6n dinh vat 1y va tinh d@)ng nhét cta san phém. Khi so
sanh vé thé chat, cong thirc B10 cho san phim ¢ do dic phu hop hon B11, do d6
cong thuc B10 dugc lya chon.
Triethanolamin c¢6 vai trd diéu chinh pH thich hop cho kem bdi da. Ngoai ra,
resveratrol 13 chat chdng oxy hoa bi anh huéng bsi nhiét d6 va pH méi trudng.
Pong thoi, resveratrol, mot hoat chat chéng oxy hoa, 6n dinh & pH khoang 6,0 va
d& bi phan hay theo duoc dong hoc bac mét, véi toc d6 phan tng ting theo cip sb
nhan trong khoang pH 6,8 - 8,023, Vi vy, cong thic C1 dugc lya chon véi kha
nang duy tri pH trong khoang sinh 1y ctia da va dam bao sy 6n dinh cua resveratrol
trong ché pham.
4.2. Thiét ké va tdi vu héa
Kich thudc giot dau trung binh 1 yéu t6 quan trong anh hudng ti d6 6n dinh cua
kem boi da. Thong qua phan tich hai m6 hinh 3D khi ty 1& Smix (hdn hop chét nhii
hoa) ting tir 5% 1én 6% va téc do khudy tron gitra hai pha tang tir 10.000 1én 11.000
vong/phit, kich thudc giot diu c6 xu hudng giam. Tuy nhién, khi tiép tuc ting Smix
tir 6% 18n 7% va téc d6 khudy tir 11000 1én 12000 vong/phut, kich thude giot dau
lai tang nhe.

Ti 1& pha phan tan pha dau ting, din téi kich thudc giot dau ting. Gid tri ndy ting
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cho dén khi ti 18 pha dau dat 14% va sau d6 bat dau giam. Ty 1 pha dau cao hon
thuong din dén kich thuédc giot dau 16n hon. Piéu nay twong tu véi nghién ciru
ctia Mollakhalili Meybodi va cong su, cho thiy rang viéc ting ham lwong pha dau
cling 1am tang kich thudc cua cac giot dau®®. Tuy nhién, do luong chat nhii hoa bi
giéi han nén kich thudc giot dau chi cé thé giam & mot mirc nhét dinh, sau d6 ting
theo ti 1& pha dau.

Mit khac, viéc taing nong do chat nhii hoa giup lam giam stc cing lién bé mat giira
hai pha, qua d6 gop phan thu nhé kich thude cac giot dau. O tdc do khudy tron, toc
do khudy tron ting, dan dén kich thudc giot dau giam di do lyc phan tan 16n. Tuy
nhién khi toc d6 khudy tron cao, nhii twong c6 thé xuit hién nhiéu bot do may dong
nhat hoa hit nhiéu khong khi vao nhii twong khién mot phin cta chit nhii hoa bi
hap phu ¢ bé mat khi-nudc. Vi tbe ¢ khudy tron thap, hai pha c6 thé khong dong
nhat, diéu nay anh huong téi d6 6n dinh cua nhi twong?.

Két qua thyc nghiém kiém chimg cho thay: Két qua vé kich thudc giot dau & 6
mau kem bao ché khac nhau nim trong khoang tin ciy 95% cua gia tri du doan.
Kich thudc giot dau trung binh c6 anh hudng t6i dac tinh thaim qua da. Véi kich
thudc céc hat c6 kich thudc 16n hon 10 pm chu yéu luu lai trén bé mat da; cac hat
trong khoang 3 — 10 pm c6 kha nang xam nhép vao céc nang long, trong khi cac
hat nho hon 3 pm c6 thé thAm sdu qua nang 1ong va di qua 16p stimg®®. Qua do,
kem boi da véi kich thudc hat trung binh 1,78 + 0,02 um 1a phu hop. Diéu nay cho
thdy kich thudc giot dau trung binh nhé hon so véi nghién ciru “Optimization
Formulation of Antioxidant Cream Vitamin E with Virgin Coconut Oil” ctia Thac
s Dian Ermawati®2,

4.3. Hoat tinh chéng oxy héa

Két qua danh gia hoat tinh oxy héa dya trén phan tmg DPPH cho thay kem béi da
chtra resveratrol, vitamin E va niacinamide c6 kha ning chéng oxy hoa théng qua
co ché trung hoa gbc tu do DPPH, thé hién qua sy giam mau tim dic trung cla
dung dich DPPH. Tuy nhién, hoat tinh chéng oxy héa ctia kem thap hon so véi
vitamin C — mot chat c6 d6 tinh khiét cao va kha nang khir manh, do dé hiéu qua
trung hoa gdc ty do cao hon. Két qua danh gia hoat tinh oxy hoa cua dé tai thap

hon so voi kem boi da chira 1% vitamin E va dau bi ngd cta Teik Siun Ong va cac



71

cong sy,

4.4. Xay dung tiéu chuén co sé

Dé tai da nghién ctru va hoan thién tiéu chuin co s cho kem bdi da chira vitamin
E, niacinamide va resveratrol. Tiéu chuén co s& cua kem boi da gém cac chi tiéu:
tinh chat cam quan; gia tri pH; gi¢i han nhiém khuén; gidi han vi sinh vat; do déng
nhat, 46 dong déu khéi luong; dinh tinh resveratrol; dinh tinh niacinamide; dinh
tinh vitamin E; dinh tinh corticoid va dinh tinh hydroquinon.

4.5. Ban luan vé tinh méi cua dé tai

Dé tai c6 nhimng tinh méi so véi cac nghién ciru khac:

- Pé tai gop phan da dang hoa cac san pham c6 tac dung ngin ngira 130 hoa, dap
g duoc xu hudng va nhu cau trén thi truong.

- Pé tai da danh gia hoat tinh oxy héa in-vitro cho san pham.

- Pé tai dua huéng tiép can Thiét ké chit lwong (Quality by Design, QbD) va
phuong phap quy hoach thuc nghiém (Design Expert) nham tbi wu hoa ca cong
thirc va quy trinh bao ché kem bdi da.

Tuy nhién, dé tai van cOn ton tai diém han ché sau:

Do han ché vé thoi gian thyc hién va kinh phi, dé tai can duoc tiép tuc phat trién.
Déi voi nghién ctru nay, ¢d mau van con nho, cac chi tiéu cia tiéu chuin co so chi
mang tinh chat khao sat so bd & quy mo nhé. Vi vy, can tién hanh nang cip c& 16
nhim nang cao dd tin cdy cua cac chi tiéu trong tiéu chuin co s. Dé tai chua tién
hanh nghién ctru d6 6n dinh, do d6 chua thé dua ra danh gia chinh xac vé tudi tho
san phém. Ngoai ra, chi ti€u dinh luong ba hoat chit vitamin E, niacinamide,
resveratrol van chua xay dung, do d6 can duoc bo sung dé hoan thién hon tiéu

chuan co sé cho san pham.
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CHUONG 5: KET LUAN
5.1. Két luan
Sau qué trinh thue hién, dé tai “Xay dung quy trinh bao ché va tiéu chudn co s&
kem boi1 da chira vitamin E, niacinamide, resveratrol” da dat duoc cac muc tiéu dé
ra:
- Théng qua khao sat thanh phan cong thirc va cac thong sb clia quy trinh bao ché,
dé tai d4 tim ra ti 1& thanh phan va thong s6 bao ché phu hop dé tién hanh tbi wu
hoa.
- T6i wu hoa cong thirc va quy trinh bao ché. Tir d6, xdy dung duoc cong thirc va
quy trinh bao ché hoan thién cho kem bdi da chua vitamin E, niacinamide,
resveratrol da duoc tdi vu hoa.
- Pé tai da xay dung tiéu chuan co so cho kem boi da chira vitamin E, niacinamide,
resveratrol theo DDVN V, ACM THA 003, ACM THA 007 va vin ban hop nhat
s6 07/VBHN-BYT. Céc chi tiéu ciia tiéu chuan co sé duoc trinh bay ¢ Bang 5.2.
5.2. Kién nghi.
Dé dé tai hoan hién hon, dé tai dua ra cac kién nghi sau:
- Theo d&i d6 6n dinh, qua d6 tién hanh xac dinh x4c dinh tudi tho cua san pham.
- Xac dinh han ding sau khi mo nap ciia san pham.

- Xay dyng quy trinh dinh luong ba hoat chat vitamin E, niacinamide, resveratrol.
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PHU LUC I. PHIEU KIEM NGHIEM (COA) CUA RESVERATROL

» 3 ARGMHREYRBEERL S

Acalin X

an Realin Biotechnology Co., Ltd

bt 7 22 T R T B 80

SRR 17 B B4 (P.C) :710065

Add: No 80 Gaoxin road. Xi’an China. Tel :+86-029-68255414 Fax:029-88765269

Certificate of Analysis IR %

ftd Product Name | EH3E“B¥ Resveratrol JRIR Botanical Source | #ii#j 57 Grape Skin
5 Batch NO. RL240710 3 EHW Analysis Date 2024.07.10
#t#& Batch Quantity | 500kg SR8 H# Expiration Date | 2026.07.10
RFIHE Items e  Specification £ Results
KR Plant Source Hii &% Grape Skin Complies
M Assay of Resveratrol | 98% 98.26%
XM Anpearance FERZEEENA white or off white Cotplies
powder
Bk Odor & taste K7k Characteristic Complies
JBIRL Mesh size 100% it 80 H 100% pass 80mesh Complies
TFHRKIE Loss on drying % | <0.5% 0.06%
93 Melting Point 258~263°C 260~263'C
JBHKS> Total Ash <4.0% 3.24%
H&R Heavy metals PPM | <20.0 ppm 3 ppm
fifl As <3.0 ppm 1 ppm
4} Pb <8.0 ppm 2 ppm
 Cd <0.5 ppm Complies
7K Hg <0.5 ppm Complies
BEEYHRER Microbiology |
41 3 Total Plate Count | <1000« 110cfu/g
BEEEE Yeast & Mol A 00cfu/g, <10cfu_/g
KA # EColi | Negative ’ Complies
| wiims S'almoneiifa/\/\v‘/ Negative Complies
. RN A LA 1 PR
| % Packing N\ grade drum & double of sealed plastic bag
oﬁl& dry place not freeze., keep away from strong light and heat
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PHU LUC II. PHIEU KIEM NGHIEM (COA) CUA VITAMIN E

8§T374519

A241533

(#)-a-Tocopherol

10191-41-0

04-10-2024

21-09-2027

Vitamin E, DL-all-rac-a-Tocopherol

430.71
C29H5002
296%

0.950g/mL at 20°C(lit.)
Reagent grade
2~8°C
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PHU LUC III. PHIEU KIEM NGHIEM (COA) CUA CETYL ALCOHOL

E b SINGAPORE VIETNAM
ETECH %

E OBETECH Group of Companies

e MALAYSIA CHINA
‘—, PACI FIC EI& INDONESIA UNITED KINGDOM
THAILAND UNITED STATES

PHILIPPINES AUSTRALIA

CERTIFICATE OF ANALYSIS

Product : ThaiOL 1698
Description : Cetyl Alcohol 98% min
Batch No : 2324040602
Tank No :3200T007B
Lab Report No : LAR-C04-2404-00039/TFA-C04-1-2404012952
Tested Date : 07 April 204
Characteristics Analysis Method Specification Result
Appearance Visual check White solid or Pasnlles
Pastlles
Colowr, APHA ASTM D5386-16 0-10 3
Aadvaine, mgKOH'g ISO660-2009 001 0.01
Sap. value, mgKOH'g ISO 36572013 (E) 005 0.1
Hydroxyl value, mgKOH'g Based on ASTM D6342-12 228-233 231
( Reapproved 2017 Jel
Water content, % ASTM E203-16 003 0032
Chaun dismbunon, % Based on COGNIS
No.970059-01
cl4 0-2 024
Cclé 98.100 9817
Ccis 0-2 039
Hydrocarbon 0-05 001
lodine value, g lodne'100g AOCS Cd 1G85 005 0.1
Solidification Pomt, °C ASTM D7346-15 47-50 458
( Reapproved 2021 )
Carbonyl Number, mg'kg Based on COGNTS 150 max 80
No.980144-01

We hereby verify the analysis of the sample as shown above

Manufacturing Date:
06 April 2024

Expiry Date:
05 April 2026

OBETECH PACIFIC SDN BHD

Office: No. 07-06, 7th Floor, Centro Mall, No. 8 Jalan Batu Tiga Lama, 41300 Klang, Selangor, Malaysia, | T:+ 603 - 3344 6270 | E : corporate@obetechpacific.com
F:+603 - 3344 6320 | W :www.obetechpacific.com
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PHU LUC IV. PHIEU KIEM NGHIEM (COA) CUA NIACINAMIDE

4

JUBIIANT

INGREVIA CERTIFICATE OF ANALYSIS
. Product Name Niacinamide (Nicotinamide) Grade Ph. Eur. 10.0
Batch No. B2103-NIA084R Batch Qty. 40 MT
Mfg. Date March-2021 Expiry Date February-2026
A.R. No. F21QC1-00084 Specification No. FPS/NIA/L3NOOS/SPEC-01
Storage condition | Preserve in tight containers Date of Approval 05/04/21
Report No. NIA/21/00334-01 Container No. FCIU 3142170
Date of sampling | 02/04/21 Sampling Plan JVL/QC1/SOP/011
Dispatch Qty. 5MT
:;‘ I Test | Specification Result ‘
| | A white or almost white, crystalline powder or A white crystalline powder, freely soluble in “
1. |Characters g:oloﬂess crystals, freely soluble in water and| ater and in anhydrous ethanol, slightly
\ in anhydrous ethanol, slightly soluble in oluble i thylene chioride
| * | methylene chloride. B SORDe M Mmehyiens k '
Identification |
A Melting Point 128.0°C - 131.0°C. O 1285°C-1206°C |
2 IR absorption spectrum of the sample should| R absorption spectrum of the sample ‘
|B. ByIR be concordant with the spectrum obtained| is concordant with the spectrum obtained ‘
with Niacinamide Ming ﬂndard. | with Niacinamide working standard.
The principal spot in the chromatogram The principal spot in the chromatogram
G e obtained with the test solution is similar in| obtained with the test solution is similar in |
cﬁ ram ;’ yr:;hy position and size to the spot in the/ position and size to the spotin the
| °g chromatogram obtained with the reference chromatogram obtained with the reference \
l ' solution. . AN solution. 1
Solution should be clear and not more = ‘
Appearance of Solution g Solution is clear and not more intensely
\ 9 (5% in aq. Solution) g!gnsdy pOlorogithan Felgence sokuion colored than reference solution BY7. ‘
| 4 |pH (8% in aq. Solution) 60-75 ) | 635 ‘
‘ Related Substances %w/w (by HPLC)
5. |(A) Unspecified impurity | 0.10% wiw (max) 0.06 %wiw
(B) Total impurity 0.20 % wiw (n'!ax) 0.14 %wiw
Loss on Drying
6. (in vacuo for 18 hrs) NMT" 050% wiw B 0.07 %wiw
7. |Sulfated Ash NMT 0.10 % wiw 0.06 % wiw
[ Assay (on dried basis)
| 8. (by Titration) NLT 99.0 % and NMT 101.0 % wiw 99.7 %wiw
\Additional Tests
| 9. |Odour test by NaOH | Should confirm Confirm
| 10. |Colour Test Should confirm Confirm B
|1 Heavy Meals (2 ead) | T 20 ppm Less than 20 ppm
' |
Remark: The material complies as per above specification.
Prepared By Checked By Approved By
R : ’
Sign./Date [zecrem A % ) Aﬁ ¢l 2
- oeiol2) / ob ) o
Name | Pinhu) Pate o uaerh Kymer ?avw"[‘r 676\1 ((!U‘Y""?/
Format No.: QC1-030/F01-06 U Page 1 of 1
A Jubilant Bhartia Company
OUR VALUES — ——— -
Jubilant Ingrevia Limited Corporate Office : Regd. Office :
Unit-1, Plot No. P1-L1, 1-A, Sector 16-A Bhartiagram, Gajarula
Within Jubilant - SEZ at Plot No. 5, Noida-201 301, Uttar Pradesh, India Dist. Amroha - 244 223,
Vilayat - GIDC, Taluka Vagra - 392 012, Tel: +91 120 4361000 Uttar Pradesh, India

Distt. Bharuch, Gujarat, India Fax: +91 120 4234895-96
Tel: +91 2641 281500

www: jubilantingrevia.com

CIN : U24299UP2019PLC122657
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PHU LUC V. CHUNG CHI PHAN TiCH CUA CHAT CHUAN
RESVERATROL

! A 9001:2008
ChemFaces''= 1ISO° e

CERTIFICATE OF ANALYSIS

Resveratrol

[ Catalog No, ] CFN98791

[ CAS No, ] 501-36-0

[ Purity ] 99.8%

[M.E]C.H,.0,

[ Physical Description ] Powder

[ Solvent ] Chloroform, Dichloromethane, Ethyl Acetate, DMSO, Acetone, etc.
[ Weight ] 20mg

[ Lot No. ] CFS202401

[ Storage ] Protected from air and light, refrigerate or freeze(2-8 °C)

[ Intended Use ] For laboratory use only

[ Shelf Life ] 2 years O OH
HO l N
OH

[ Chemical Structure ]

[ Characterization Data Summary ]

Analytical Test Results
Identification by 'H-NMR, HPLC Consistent with the above structure

Purity tested 99.8%

Authorized Signature:

Date: Feb 05, 2025

Note: Whenever possible, you should prepare and use solutions on the same day.

www. chemfaces, com
No, 83 Checheng South Rd,, Wuhan Economic and Technological Development Zone, Wuhan, Hubel 430056, PRC
Emall; manager@chemfaces.com | Tech: service@chemfaces,com | Tel: 0086-27-84237683
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Analysis Report

<Sample Information>

Sample Name CFN98791
Instrument : SHIMADZU LC-20AT

Column “Inertsil ODS-3 column (5 pm, 4.6x250 mm)
Column Temp. 3

Mobile phase flow : 1.0 m/min
Injection Volume  : 5 yL

Detection Wave. - UV-307nm

Con. & Solvent : 1mg/ml (Methanol)

<Analysis condition>
20%—+50% Acetonitrile in 0.05% Phosphoric acid H20  30min

<Chromatogram>

) ~ PDAMulti 1 307nm,4nm
1500

<Peak Table>
ggla%(%br\!ét’%%n% Area Height Conc. . Unit Ar«;ag"/;“4
1] 19.348] 28375312 1511857 0.000 Bad
2. 19.856 44456 8223 0.000 0.

28419769 1520080 100.000
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PHU LUC VI. CHUNG CHI PHAN TiCH CHAT POI CHIEU
BETAMETHASON

[™.VIEN KIEM NGHIEM THUOC

~. "THANH PHO HO CHi MINH
WAL INSTITUTE OF DRUG QUALITY
| «CONTROL HO CHI MINH CITY
A\ 6 cwi mine/

GLP
ISO/IEC 17025
VILAS 108

CHUNG CHIi PHAN TiCH
CERTIFICATE OF ANALYSIS

CHAT POI CHIEU (CPC) : BETAMETHASON
REFERENCE SUBSTANCE

SOLO : QT107 1122
LOT NO.

1. PAC TINH/ CHARACTERISTIC

M0 ta : Bot mau tring

Appearance White powder

Ham lugng :99.1 % C22H29FOs tinh trén nguyén trang
Content as is

Ngay kiém tra lai: 30/11/2027

Retest date

2. MUC PiCH SU DUNG/ PURPOSE OF USE

Dung cho céc thir nghi¢m theo yéu cau quy dinh cia cée duge dién.
Using for the tests according to specification of Pharmacopoeias.

3. PIEU KIEN BAO QUAN/ STORAGE CONDITION

Bao quéan 2 + 8°C, tranh anh sang/ Store at 2 + 8°C, protect from light.

4. HUONG DAN SU DUNG/ INSTRUCTION FOR USE

Ham luong CDC duge tinh trén ché phim nguyén trang. Khong sy truéce khi st dung. Bé CPC
cén béng tai nhiét o phong 30 phit truée khi mé nép. Sir dung ngay sau khi mé nip.

The content of reference standard is calculated on the “as is” basic. Do not dry before use. Allow the closed
container to equilibrate at ambient temperature for 30 minutes before opening. Use immediately afier opening.

5. THONG TIN KHAC/ OTHER INFORMATIONS

Danh myc chét ddi chiéu duge cap nhit trén website: htpp:/www.idqe-hem.gov.vn. Moi thong tin
thic méc va gép y vé chét déi chiéu vui ong lién hé Khoa Thiét 1ap Chét chuan va Chét déi chiu-
Vién Kiém Nghi¢m Thuéc Thanh phé Hd Chi Minh.

The category is updated on: hipp://www.idgc-hcm.gov.vn. For all requirements or other informations about reference

substance of Insittute of Drug Quality Control, please contact with Department of standards and reference subtances
establishment - Institute of Drug Quality Control Ho Chi Minh City.

6. NGAY PHAT HANH CHUNG CHI PHAN TiCH/ DATE OF ISSUED: 25/1 1/2022&

LIEN HE/ conTACT: _

- Dia chi/ Address 200 C6 Bic, Quén 1, Tp. Ho Chi Minh/ 200 Co Bac, District 1, Ho Chi Minh City
- Dién thoai/ Phone : 028 3838 9600 (sb ni bd/ Ext 24 or 38)

- Website : htpp://www.idqc-hem.gov.vn

- Email : chatchuan@idqe-hem.gov.vn
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PHU LUC VII. CHUNG CHI PHAN TiCH CHAT POI CHIEU
HYDROCORTISON ACETAT

VIEN KIEM NGHIEM THUOC

THANH PHO HO CHI MINH
i WATIONAL INSTITUTE OF DRUG QUALITY
\ CONTROL HO CHI MINH CITY

GLP
ISOIIEC 17025
VILAS 108

CHUNG CHI PHAN TICH
CERTIFICATE OF ANALYSIS

CHAT POI CHIEU (CPC) : HYDROCORTISON ACETAT
REFERENCE SUBSTANCE

SOLO : QT372 010222
LOT NO.

1. PAC TiNH/ CHARACTERISTIC

Mb ta : Bot mau tring

Appearance White powder

Ham lugng : 98.7 % C23H320¢ tinh trén nguyén trang

Content as is

Lién két chudn : Hydrocortisone acetate USP CRS Lot No. R044U0
Traceability

2. MUC PiCH SU DUNG/ PURPOSE OF USE

Dung cho c4c thir nghiém theo yéu ciu quy dinh cua cac dugce dién.
Using for the tests according to specification of Pharmacopoeias.

3. PIEU KIEN BAO QUAN/ STORAGE CONDITION
Béo quan 2 + 8°C, tranh anh sang/ Store at 2 + 8°C, protect from light.

4. HUONG DAN SU DUNG/ INSTRUCTION FOR USE

Ham lugng CDC duge tinh trén ché phim nguyén trang. Khong sdy trude khi su dung. pé CPC
cin bing tai nhiét do phong 30 phut trudc khi mé nép Su dung ngay sau khi mé nép.

The content of reference standard is calculated on the “as is” basic. Do not dry before use. Allow the closed
container to equilibrate at ambient temperature for 30 minutes before opening. Use immediately after opening,.

5. THONG TIN KHAC/ OTHER INFORMATIONS

Danh muc chét dbi chleu duoc cdp nhat trén website: htpp://www. idge-hem.gov.vn. MQI thong tin
thic mic va gép ¥y vé chat di chiéu vui 10ng lién h¢ Khoa Thiét 14p Chét chuin va Chét dbi chiéu-
Vién Kiém Nghiém Thuéc Thanh ph6 Hb Chi Minh.

The category is updated on: htpp://www.idgc-hcm.gov.vn. For all requirements or other informations about reference
substance of Insittute of Drug Quality Control, please contact with Department of standards and reference subtances
establishment - Institute of Drug Quality Control Ho Chi Minh City.

6. THONG TIN BO SUNG

NOI DUNG KY TEN
Di dénh gia dinh ky, tiép tuc sir dung dén 28/02/2027 &

LIEN HE/ CONTACT:

- Dia chi/ Address  : 200 C6 Bic, Quén 1, Tp. Hb Chi Minh/ 200 Co Bac, District 1, Ho Chi Minh City
- Dién thoai/ Phone : 028 3838 9600 (sb ndi bd/ Ext 24 or 38)

- Website : htpp://www.idqc-hem.gov.vn

- Email : chatchuan@idqc-hem.gov.vn
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PHU LUC VIII. CHUNG CHI PHAN TiCH CHAT POI CHIEU VITAMIN E

VIEN KIEM NGHIEM THUOC
THANH PHO HO CHI MINH

GLP
ISO/IEC 17025
VILAS 108

.. -7 CHUNG CHI PHAN TICH
T CERTIFICATE OF ANALYSIS

CHAT POI CHIEU (CPC) : o-TOCOPHERYL ACETAT
REFERENCE SUBSTANCE

SOLO : QT064 0524

LOT NO.

1. PAC TINH/ CHARACTERISTIC

Mo ta : Chét long dang diu, trong sudt, khong mau
Appearance Colourless oil

Ham lugng : 98.8 % C31Hs20; tinh tinh trén nguyén trang
Content as is

Lién két chudn o-Tocopheryl acetat USP RS Lot No. R03530
Traceability

Ngay kiém tra lai: 30/05/2027

Retest date

2. MUC PICH SU DUNG/ PURPOSE OF USE

Duing cho céc thir nghiém theo yéu cau quy dinh ctia c4c dugc dién.
Using for the tests according to specification of Pharmacopoeias.

3. PIEU KIEN BAO QUAN/ STORAGE CONDITION

Bao quan 2 + 8°C, tranh anh sang/ Store at 2 + 8°C, protect from light.

4. PIEU KIEN VAN CHUYEN/ SHIPPING CONDITION
Piéu kién binh thuong/ Shipment at ambient temperature for no controlled and no dangerous.

5. HUONG DAN SU DUNG/ INSTRUCTION FOR USE

Ham lugng CDC duogc tinh trén ché phdm nguyén trang. Khong sdy trude khi sir ' dung. Pé ChC

c4n bing tai nhiét o phong 30 phut trude khi mo nap Su dung ngay sau khi m¢ nép.
The content of reference standard is calculated on the “as is” basic. Do not dry before use. Allow the closed
container to equilibrate at ambient temperature for 30 minutes before opening. Use immediately after opening,.

6. THONG TIN KHAC/ OTHER INFORMATIONS

Danh muc chat déi chleu dugc cap nhit trén website: https: //vienkiemnghiem.gov.vn. Moi thong
tin thic méc va gop y vé chét ddi chiéu vui 1ong lién h¢ Khoa Thiét 1ap Chét chuin va Chat déi
chiéu-Vién Kiém Nghiém Thude Thanh phé H Chi Minh.

The category is updated on: hitps://vienkiemnghiem.gov.vn. For all requirements or other informations about

reference substance of Insittute of Drug Quality Control, please contact with Department of standards and reference
subtances establishment - Institute of Drug Quality Control Ho Chi Minh City.

7.NGAY PHAT HANH CHUNG CHI PHAN TiCH/ DATE OF ISSUED: 25/04/2024}é’/,

LIEN HE/ CONTACT:

- Dia chi/ Address  : 200 Co Bic, Quan 1, Tp. H6 Chi Minh/ 200 Co Bac, District 1, Ho Chi Minh City
- Dién thoai/ Phone : 028 3838 9600 (s6 ndi bd/ Ext 24 or 38)

- Website : https://vienkiemnghiem.gov.vn

- Email : tlec@vienkiemnghiem.gov.vn
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PHU LUC X. PHIEU KIEM NGHIEM (COA) CHAT POI CHIEU
HYDROQUINON

& A F B oA AT
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PHU LUC XI. PHIEU KIEM NGHIEM (COA) CUA VITAMIN C

& A F B OA A

$ g 4
Xilong Scigfitifi@> ¢ ?\ﬁ ion Report

4 XH/R-ZG.35-20
ﬁ'&(NoJ:

T L (+) -HUARIm R Vg GB/T15347-2015

& dity name L (+) -Ascorbic acid gte standard: GB/T15347-2015 _
TR | o TR Tk % W | BB
Molecular formula it Rehative molecularmass Grade Analytical reagent
e 1 X [ g 4=

thy 5% 231108 2 AUk A 2023.11.08 MEEW 5053 11,00
Batch No. Sampling date Reporting date

A7 B VU PR AR AT PR

Manufacturer Xilong Scientific  Co., Ltd.

KA TE FRAEME BIEER

Inspect items Specifications Inspect results

P=]

it (CeHsO6)» % =99.7 99.8

Assay (CeHsOq)y %

EEHEEAAT » om (20°C, D) /{[ (V) *m?)/kg} N
| Specific rotation ability . am (20°C, D) /{[ (") m*kg} 2l 213

& [ AP 1 1.

{g?'ﬁ&:ﬁtg\_‘l., jr? $3 <3

Clearness index test, b

Fipeskiti (LLRRRARTT), % v o

Rcs1§uc on evaporation (as SOs), %

TR, % <0.1 0.06

Loss on drying, %

Rfem (€D, % <0.005 <0.005

Chlo_ndc D, %

WM (500, % <0.002 <0.002

Sulfate (SO4), %

% (Fe), % <0.0002 <0.0002

Iron (Fg). %

R CBLP 50 % <0.001 <0.001

Heavy metal (asPb), %

D=

End of Report

£0: 2R, AR SR ERT & GB/T15347-2015 Z 0 Hrai i .

Conclusion: By checking, the lot product quality accurate to GB/T15347-2015 with analytical reagent.
Pt A SR B B DY FEETGE
F#: 2023.11.09 F9: 2023.11.09 F3: 2023.11.09
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PHU LUC XII. PHIEU KIEM NGHIEM (COA) CUA DPPH

Certificate of Analysis

20-08-2024 (JST)

TOKYO CHEMICAL INDUSTRY CO..LTD.
4-10-1 Nihonbashi-Honcho, Chuo-ku, Tokyo 103-0023 Japan

Chemical Name: Chemical Name: 1,1-Diphenyl-2-picrylhydrazyl Free Radical
Product Number: D4313 Lot:  32JHO-CI Exp date: 12/2031

CAS: 18998-66-4

Tests Results Specifications

Appearance Black crystal Black powder to crystal

min. 97.0 area%

Purity(HPLC) 98.0 area%

The contents of the specifications are subject to change without advance notice. The specification values
displayed here are the most up to date values. There may be cases where the product labels display a
different specification, however, the product quality still meets the latest specification.

Customer Service:

TOKYO CHEMICAL INDUSTRY CO., LTD
E-mail: globalbusiness@TCIchemicals.com

7M17L Vhiiudl

Takuya Nishioka
Quality Assurance Department Manager
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PHU LUC XIII. 100 CONG THUC TOI UU DO PHAN MEM PE XUAT

i i Kich thuéde
Number Pha Smix Toc ¢ khudy giot trung Desirability
dau tron binh
1 15,566 6,092 11,209 1,818 1,000 Selected
2 15,812 5,740 11,118 1,789 1,000
3 12,004 6,279 10,619 1,817 1,000
4 12,064 5,804 10,353 1,820 1,000
5 15,567 6,027 10,907 1,824 1,000
6 15,833 5,528 11,092 1,847 1,000
7 12,153 5,871 10,624 1,836 1,000
8 16,000 6,000 12,000 1,827 1,000
9 12,049 6,226 10,577 1,820 1,000
10 15,888 5,912 10,478 1,814 1,000
11 12,081 5,768 10,482 1,826 1,000
12 15,829 6,007 10,805 1,766 1,000
13 12,084 6,063 10,936 1,839 1,000
14 15,769 5,804 10,724 1,810 1,000
15 12,218 6,005 10,645 1,846 1,000
16 15,953 5,622 11,165 1,781 1,000
17 12,055 5,830 10,477 1,812 1,000
18 12,142 6,227 10,627 1,843 1,000
19 15,754 6,222 10,888 1,787 1,000
20 15,971 6,114 10,577 1,771 1,000
21 12,029 6,296 10,899 1,841 1,000
22 12,107 6,267 10,593 1,842 1,000
23 15,760 6,168 11,225 1,766 1,000
24 15,567 6,190 10,978 1,825 1,000
25 12,010 6,052 10,497 1,793 1,000
26 15,995 6,620 11,710 1,806 1,000
27 12,135 6,036 10,830 1,838 1,000
28 15,876 5,561 11,062 1,822 1,000
29 15,950 5,723 11,292 1,761 1,000
30 12,054 6,088 10,558 1,806 1,000
31 12,210 6,102 10,684 1,848 1,000
32 15,752 6,122 10,727 1,801 1,000
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33 15,643 5,787 11,309 1,839 1,000
34 12,002 6,289 10,579 1,818 1,000
35 12,237 6,004 10,613 1,850 1,000
36 15,996 5,718 11,505 1,773 1,000
37 12,032 5,872 10,830 1,823 1,000
38 15,638 6,300 11,007 1,818 1,000
39 15,685 6,008 10,811 1,804 1,000
40 12,013 5,829 9,987 1,847 1,000
41 12,145 6,038 10,852 1,843 1,000
42 12,057 5,959 10,484 1,804 1,000
43 12,001 5,976 10,107 1,821 1,000
44 15,845 6,206 10,898 1,759 1,000
45 15,965 6,261 11,271 1,710 1,000
46 15,654 6,400 11,336 1,826 1,000
47 12,026 5,973 10,445 1,797 1,000
48 15,869 6,503 11,116 1,791 1,000
49 15,597 5,996 10,710 1,839 1,000
50 12,029 5,796 10,531 1,809 1,000
51 15976 5,464 10,950 1,828 1,000
52 15,834 6,060 10,931 1,751 1,000
53 15,688 6,418 10,935 1,836 1,000
54 15,863 6,038 10,454 1,826 1,000
55 12,121 5,940 10,235 1,838 1,000
56 15,601 5,883 11,409 1,843 1,000
57 12,020 6,003 10,768 1,805 1,000
58 12,105 5,969 10,890 1,840 1,000
59 12,132 5,893 10,348 1,832 1,000
60 12,112 5,927 10,546 1,820 1,000
61 12,031 5,980 10,405 1,800 1,000
62 12,078 6,179 10,926 1,842 1,000
63 15,819 6,365 11,514 1,784 1,000
64 12,034 6,204 10,793 1,820 1,000
65 15,740 5,910 10,797 1,796 1,000
66 15,543 6,204 11,409 1,840 1,000
67 12,082 6,143 10,482 1,820 1,000




PL16

68 12,011 5,945 10,286 1,802 1,000
69 15,655 6,252 11,068 1,803 1,000
70 12,039 6,059 10,088 1,842 1,000
71 12,025 6,318 10,306 1,849 1,000
72 12,021 6,157 10,151 1,838 1,000
73 15,892 5,849 10,604 1,790 1,000
74 12,119 6,109 10,588 1,824 1,000
75 12,098 5,819 10,577 1,826 1,000
76 15,534 6,120 10,924 1,832 1,000
77 15,838 5,846 11,360 1,774 1,000
78 15,939 5,892 10,924 1,730 1,000
79 12,027 5,850 10,443 1,803 1,000
80 15,698 5,848 10,848 1,809 1,000
81 12,082 6,148 10,452 1,822 1,000
82 15,626 6,337 11,263 1,821 1,000
83 12,101 5,798 10,617 1,831 1,000
84 12,032 5,641 10,379 1,837 1,000
85 12,014 5,735 10,213 1,824 1,000
86 12,193 6,078 10,610 1,841 1,000
87 15,609 5,892 10,860 1,825 1,000
88 12,123 5,841 10,817 1,848 1,000
89 15,729 6,402 11,354 1,806 1,000
90 12,223 5,912 10,536 1,848 1,000
91 12,198 5,977 10,621 1,841 1,000
92 12,186 5,895 10,331 1,847 1,000
93 12,128 6,150 10,630 1,830 1,000
94 15,783 5,693 11,342 1,826 1,000
95 15,716 5,794 11,480 1,839 1,000
96 15,977 5,725 10,720 1,767 1,000
97 12,065 6,013 10,588 1,806 1,000
98 12,008 6,255 10,523 1,815 1,000
99 12,162 6,195 10,661 1,844 1,000
100 12,099 6,260 10,806 1,845 1,000
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PHU LUC XIV. PHAN TiCH ANOVA CUA HOAT TiNH OXY HOA KEM

Miu kem:

Nong d9 kem

Ndng d9 phan tmg

(ug/ml) ciia miu kem(ug/ml) OD1 0OD2 0oD3 Odtb HTCO(%)

3000 1500 0.22 0.215 0.216 0.217 45.44534413

3500 1750 0.204 0.203 0.202 0.203 49.69635628

4000 2000 0.19 0.193 0.191 0.191333333  53.2388664

4500 2250 0.171 0.177 0.176 0.174666667 58.29959514

5000 2500 0.164 0.166 0.165 0.165 61.23481781

5500 2750 0.156 0.155 0.156 0.155666667  64.06882591

6000 3000 0.144 0.146 0.145 0.145 67.30769231
Phan tich ANOVA
SUMMARY OUTPUT

Regression Statistics
Multiple R 0.996194982
R Square 0.992404441
Adjusted R Squar 0.99088533
Standard Error 0.756598895
Observations 7
ANOVA
df SS MS F Significance F
Regression 1 373.9645117 373.9645117 653.2794324 1.71E-06
Residual 5 2.86220944 0.572441888
Total 6 376.8267211
Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0%  Upper 95.0%

Intercept 24.15052053 1.318245052 18.32020571 8.91E-06 20.76186375 27.53917732  20.76186375 27.53917732
X Variable 1 0.014618276 0.000571935 25.55933161 1.71183E-06 0.013148071 0.016088482  0.013148071 0.016088482
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PHU LUC XV. PHAN TICH ANOVA CUA HOAT TiNH OXY HOA
VITAMIN C

Vitamin C chuén:

Nong dd Néng d) phén tmg ciia

vitamin C vitamin C chuén
(ug/ml) (ug/ml) OD1 0oD2 0OD3 Odtb HTCO(%0)
2 1 0.426 0.438 0.429 0.431 5.301204819
4 2 0.397 0.398 0.394 0.396333333  13.65461847
6 3 0.348 0.345 0.35 0.347666667  25.3815261
8 4 0.285 0.289 0.284 0.286 40.24096386
10 5 0.208 0.209 0.21 0.209 58.79518072
12 6 0.167 0.165 0.168 0.166666667 68.99598394
Phén tich ANOVA
SUMMARY OUTPUT
Regression Statistics
Multiple R 0.993749765
R Square 0.987538595
Adjusted R Squar 0.984423243
Standard Error 3.146830757
Observations 6
ANOVA
df SS MS F Significance F
Regression 1 3139.018126 3139.018126 316.9910869 5.84761E-05
Residual 4 39.61017526 9.902543815
Total 5 3178.628302
Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0%  Upper 95.0%
Intercept -11.48058902 2.929540005 -3.918905017 0.017263617 -19.61429603 -3.346882016 -19.61429603 -3.346882016
X Variable 1 13.39300057 0.75223643 17.80424351 5.84761E-05 11.30445742 15.48154373  11.30445742 15.48154373
80
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PHU LUC XVIL. KET QUA THU NGHIEM GIOI HAN VI SINH VAT VA
GIOI HAN KIM LOAI NANG

5 s CONG TY CP DV KHOA HOC CONG NGHQ CHAN NAM
= ) ) VP: 80-82-84 Thang Lang, P. 4. €. Tan nh, Tp. HCM
° Yo P PNM & TN: 156/29.31 16 HI&n Thénh, P15, @udn 10, Tp. HCM
NG Dign thogl: 02839911131 - 028.39911132 - Hotline: 0A01372765
Email; Info@chonnam.com.awn - Website: www.chareamcom.vn
CHAN NAM 155 .

S 2504049 1K

KET QUA THU NGHIEM
Ma si: 25040370/2504166

Tén khach hing: TRUONG PAI HQC Y KHOA PHAM NGOQC THACH

Pia chi: 2 Duomg Quang Trung, Phudmg 12, Quan 10, Thanh phd H& Chi Minh
Ngdy nhiin miu:  16/04/2025 Thoi gian thiv nghiém: 16-22/04/2025
Ngay tra két qua:  23/04/2025
Tén miu: KEM CHUA RESYERATROL NIACINAMIDE, VITAMIN I
Tinh trang mau:  Miu dyng trong hit nhira kin
STT CHI TIEU KET QUA PON VI | PHUONG PHAP THU
Khéng phat hién . P
2 [235 (ACM I as
01 | Chi (Pb) (LOD=0,15) mgkg | H (ACM THA 05)
Khong phét hi¢n
) s § vk
02 | Arsen (As) (1LOD=0,15) mg/kg | H235 (ACM THA 05)
] . Khong phét hi¢n
03 | Thuy ngan (Hg) (LOD=0,1) mg'kg | 11235 (ACM TIIA 05)
04 | Téng sé vi sinh vt dém duge:
Téng s& vi khudn hiéu khi G 3
wa nhiét trung binh (% <10 CFU/g | ISO 21149:2017
Tag sb niim men, ndm mie () <10 CFU/g | ISO 16212:2017
05 | Staphylococcus arreus Khéng phét hién 0,1g 1SO 22718:2015
06 | Pseudomonas aeruginosa Khdng phdt hi¢n f0,1g ISO 22717:2015
07 | Candida albicarns Khéng phit hién f0,1g ISO 18416:2015
Cihi ehai Chi tigu so 04: < 10 CFUg dege xem 1a khdng phat hign

Phy trich PTN
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PHU LUC XVII. PHUONG PHAP THU CAC CHI TIEU TRONG TIEU
CHUAN CO SO CUA KEM BOI DA CHUA VITAMIN E, NIACINAMIDE,
RESVERATROL
1. Tinh chat caim quan

Thir bang cam quan, quan sat & noi ddy du anh sang, tranh anh sang tryc tiép, danh
gid mau sac, mui ciia ché pham.

2. pH

Can 10 g kem cho vao becher 100 ml, thém 50 ml nuGc dun sbi dé ngudi (khong c6
khi CO2). Khudy k¥, tién hanh do gia tri pH bang pH ké.

3. Pong déu khoi lwong

Lay 5 hii kem. Can khéi luong cia mot hii. Mé hil, 1dy hét kem ra, cit mé hii dé d&
dang dung bong lau sach thudc kem & mat trong, can khi luong cua hil. Hiéu s6 gitra
hai 1an can 1 khéi luong cia kem. Tién hanh twong ty voi bdn hii khac 1dy ngiu
nhién.

4, Po dong nhat :

Léy 4 mau kem, mdi mau khoang 0,02 - 0,03 g, trai déu trén 4 phién kinh. DBay lén
mdi phién kinh bang mot phién kinh thi hai va ép manh cho dén khi tao thanh vét
tron c6 duong kinh khoang 2 cm.

5. Dinh tinh vitamin E

Phuong phép sic ky 16p mong:

Dung méi khai trién: n-hexan- ether (90:10).

Dung dich thir: Can khoang 1g kem tuong duong 10 mg vitamin E, thém 10 ml nude
cat khudy déu va cho vao binh ling gan. Thém 5 ml n-hexan vio binh ling gan, thuc
hién 3 lan léy dich chiét n-hexan. Loc dich chiét n-hexan véao chén su, co trén bép
cach thay cho dén khi dich trong chén sir con khoang 2 ml.

Dung dich d6i chiéu: Hoa tan 10 mg a-tocopherol acetat chuan trong 2 ml n-hexan.
Céch tién hanh: Chdm riéng biét 1én ban mong khoang 10 ul mdi dung dich trén.
Trién khai sac ky dén khi dung mai di dugc 8,5 cm trén ban mong. Ly ban mong ra
dé kho ngoai khong khi va quan sat & budc song 254 nm.

6. Pinh tinh niacinamide

Phuong phép sac ky 16p mong:
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Ban modng: Silicagel F254.

Dung mbi khai trién: nudc- ethanol 96%- methylen clorid (4:45:48).

Dung dich thir: Hoa tan mot lugng ché pham twong duong 10 mg nicotinamide trong
5 ml hdn hop dong thé tich ethanol 96% va nudc, lic k¥ va loc. Dich loc pha lodng
thanh 10 ml v6i cung dung moi.

Dung dich déi chiéu: Hoa tan 10 mg nicotinamid chuan trong hdn hop dong thé tich
ethanol 96% va nudc va pha loang thanh 10 ml v6i cung dung moi.

Céch tién hanh: Cham riéng biét 1én ban méng 5 pl mdi dung dich trén. Trién khai
sac ky dén khi dung mai di duoc 2/3 ban mong, lay ban moéng ra dé kho ngoai khong
khi, quan sat dudi anh sang tir ngoai voi budc song 254 nm.

7. Pinh tinh resveratrol

Phuong phap séc ky 16p mong:

Dung méi khai trién: chloroform— ethyl acetate— formic acid (2.5:1:0.1).

Dung dich d6i chiéu: Hoa tan Smg resveratrol chuan trong 10 ml methanol.

Dung dich thir: Hoa tan lrong ché pham tuwong duong 5 mg resveratrol trong 10 ml
methanol, lic k¥ va loc.

Céch tién hanh: Chdm riéng biét 1én ban mong khoang 10 ul mdi dung dich trén.
Trién khai sac ky dén khi dung moi di duoc 8,5 cm trén ban méng. Lay ban mong ra
dé kho ngoai khong khi va quan sat & budc séng 254 nm.

Pinh tinh corticoid

Phuong phép sic ky 16p mong:

Ban modng: Silicagel 60 F254.

Dung méi khai trién: methylen clorid: methanol: nuéc (95 :5:0,2).

Dung dich thir: Can khoang 5 g kem trong dng ly tim, thém 20 ml methanol, lam 4m
mau trong bon nudc khoang 10 phiit , lic manh bang may lac. Ly tim & toc do 3000
vong/ phit trong 10 phut, sau d6 dé tu dong 10 phat. Lam bay hoi dung dich trong
sudt & phan trén cho dén khi kho. Hoa tan cin v6i Sml methanol.

Dung dich déi chiéu: 10 mg hydrocortison acetat, betamethason chuan vao binh dinh
muc 10 ml.Thém 5 ml methanol va si€éu am trong 5 phut, thém methanol té1 vach.
Cach tién hanh: Cham riéng biét 1én ban mong khoang 10 pl mdi dung dich trén.

Trién khai sic ky dén khi dung méi di duoc 8,5 cm trén ban mong. Liy ban mong ra
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dé kho ngoai khong khi va quan sat ¢ budc song 254 nm.

Pinh tinh hydroquinon

Phuong phap séc ky 16p mong:

Ban mong: Silicagel 60 F254.

Dung méi khai trién: n-hexan: aceton (3:2).

Dung dich thir: Can chinh x4c 1,5 g mau vao becher 25 ml, thém dan 15 ml ethanol
96% va khudy déu. Chuyén vao binh dinh muc 25 ml, dit vao bé siéu am trong 10
phut, sau d6 dé ngudi. Thém ethanol 96% vao binh dinh mic, dit vao bon nudc da
cho dén khi chat béo tach ra. Tién hanh loc qua gidy loc.

Dung dich dbi chiéu: Can chinh xac khoang 0,05 g hydroquinon vao binh dinh murc
25 ml, thém 5ml ethanol 96% dé hoa tan. Thém ethanol 96% dén vach murc.

Cach tién hanh: Cham riéng biét 1én ban mong khoang 10 pl mdi dung dich trén.
Trién khai sic ky dén khi dung méi di dugc 8,5 cm trén ban méng. Liy ban mong ra
dé kho ngoai khong khi va quan sat & budc song 254 nm.

8. Gioi han kim loai nang

Xac dinh ham lugng kim loai ning bang may GF — AAS va FIAS — AAS, xir Iy mau
bang 16 vi séng hodc xur Iy mau uét/khs,... Lua chon phuong phéap thir dua trén ban
chat ciia mau thir. Phuong phap duogc lira chon phai dam bao tién hanh trén luong
mau du dé danh gia duoc mau thir dap tng theo tiéu chuan.

9. Gidi han vi sinh vat

Phuong phap mang loc hodc phuong phép dia thach. Lua chon phuong phap thur dya
trén nhiéu yéu td nhu ban chat ciia mau thir va gi6i han vi sinh vat cho phép. Phuong
phap dugc lya chon phai dam bao tién hanh trén luong mau du dé danh gia duoc miu

thir dap ung theo tiéu chuan.
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