Nghién ctru khoa hoc cong nghé
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- Diém néi bgt:

v Quang pho Raman 1a mot ki thuat hién dai d& dirgc sir dang pho bién
trén thé giGi trong nghién ctru y sinh hoc va chén doan mo bénh hoc, tuy
nhién ¢ Viét Nam lai chua c6 bt cir nghiién,ciru ing dung quang phd
Raman trong linh vuc nay.

v’ Nghién ctru nay ctia chiing toi 1a nghiéfictru dau tiéhwé quang phd Raman
ctia mo sinh hoc no6i chung va mio da né1tiéng thuc hign tai Viét Nam.

- Tém tit: Nghién ctru nham dénh gia kha ndng tmg dung ky thuat quang phd
Raman trong khao sat mo da ngudi v& phén tich nhimng thay doi trong cau tric hoa
hoc ctia mé dudi tac dong cua qua tfinh cd dinh bangyformalin. Di twong nghién ctiru
gém mo da twoi (chua c¢b dinh) ya méydadi duoc cd dinh bang formalin. Quang phd
Raman duoc thu nhan tir ca hai nhém maw.dé phan tich va so sanh su bién doi tin hiéu
phé. Két qua cho thiy phd Ramian cuaimé dayudi co su twong dong cao véi cic nghién
ctru quéc té, véi cac pic @ac trng tai8355.933, 1003, 1033 va 1451 cm™, dai dién cho
cac thanh phan chinh nhu pteteini(dic biétla collagen), lipid va keratin. Sau c¢6 dinh,
ph6 Raman thay d61d rét: cudmg doieac pic lién quan dén protein va lipid (856, 933,
1271, 1451, 1653%em Ysuy giamiya xuat hién thém cac pic méi tai 907 va 1492 cm’!
- la cac tin hi¢u dactsung'eua fopmalin. Nhing thay d6i nay cho thay formalin co thé
anh huong dén dérehinh xac ¢lia phan tich phé Raman bang cach 1am nhiéu hodc lam
mat ca@'timphicuidac trung, ciia mo. Két qua mo ra tiém niang Gmg dung quang phd
Raman nhu mdt cOng cu khong xam 1an trong nghién ctru va phéan tich mé sinh hoc
tai Viét Nam.

- Twekhoa: Quangphé Raman, mé da, c6 dinh mo, formalin.

1. PATVAN DE

Trong nhiing ndm gan day, k¥ thuat quang phé Raman di duoc ing dung rong
rdi trong nghién ctru mé bénh hoc nho kha ning cung cip thong tin phan tir chuyén
sau ma khong can str dung thudc nhudém hay xtr Iy phtrc tap mau. Nhiéu cong trinh
trén thé giéi dd chimg minh tiém ning to 16n cia k¥ thuat nay trong viéc phat hién
sém va hd tro chan doan cac bénh 1y &c tinh, ddc biét 1a céc loai ung thu nhu ung thu
v [1, 2], ung thu phdi [3-5] va dic biét 1a ung thu da nhu ung thu biéu mé té bao day
(basal cell carcinoma), ung thu hic té da (melanoma) va ung thu biéu mo té bao vay
(squamous cell carcinoma) [6, 7].
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Uu diém 16n cua quang phd Raman nam & kha ning cung cép "d4u van tay phan
ta" cia mau mo, tir d6 cho phép nhan biét va phan biét cac thanh phan sinh hoc nhu
protein, lipid, carbohydrate, nucleic acid... v6i d¢ chinh xac cao. Nho vdy, quang phd
Raman khong chi ho trg trong nghién ctru dinh tinh cau tric mo6, ma con co thé dinh
luong nong d6 cac hop chat trong mau sinh hoc - diéu rat quan trong trong viéc theo
ddi tién trinh bénh hodc danh gia hiéu qua diéu tri.

Tuy nhién, de dam bao két ‘qua phan tich Raman chinh xac va tai lap duoc, qua
trinh chuin bj mau can duogc kiém soat chit chd. Mot trong nhiing budc khong thé
thiéu trong quy trinh xtr Iy mo sinh hoc hién nay la ¢6 dinh mau bang dung dich
formalin. Qu4 trinh c¢6 dinh giup duy tri hinh thai va cdu trac mo, a@én ngira sy phan
hiy trong qua trinh luu tr&r hodc phan tich. Méc du vay, formalifv 1ai co thé tham gia
vao cac phan (mg hoa hoc véi thanh phan mo nhu protein, cellagen, acid nucleic,. ..
tao ra cac san pham méi hodc 1am bién ddi cau tric héa ho¢ ban dau. Nhﬁ’ng bién doi
nay c6 kha nang gy sai léch két qua phan tich Raman,vi cag,dai pho moikuat hién
hodc cudng d pho bi thay doi, khlen cho viéc gidi dgan dirli¢éu Raman gap kho khan,
dic biét trong cac nghién ciru yéu cau do chinh xac cadynhu chan doan mo bénh.

Do d6, viéc khao sat cy thé anh hudng ciia formalin dén quang ph6 Raman cia
mo sinh hoc - trong truong hop nay la mé da: la het strgycan thiét. Ket qua cua nghién
ctru khong chi gop phan 1am rd murc 46 thay d01 vénat pho sau cd dinh, ma con cung
cap co s& dé hiéu chinh phuong phap'xur ly mau, tir d6 nang cao do tin cay khi ung
dung k¥ thuat quang pho Raman tfong nghién ciru'mo bénh hoc, dac bi¢t trong cac
mg dung 1dm sang vé chan doamung thuda.

Xuz}t phat tir thyc tiéndo, ching toi :uen hanh nghién ctru “Phan tich su thay doi
quang pho Raman ctia md da teudewa sauco dinh bang formalin”, véi hai ndi dung chinh:

1. Khao sat quang pho Raman ctameé da tuoi

2. Khao sat qiang pho Ramanieiia mé da sau ¢ dinh bang dung dich formalin.

2. POI TUQNG)PHUONG PHAP NGHIEN CUU

2.1 Péistuong

- 10 maumd daynguoi binh thudong chua qua ¢ dinh.

- 10 mAu méyda ngurdi ngudi binh thuong di ¢d dinh bang dung dich formalin
trong 24h.

Cae mau mo da dugc léy tr nguoi lrlié'n,Nlu’u trilr tai vién 69 va da dugc thong qua
Hoi dong dag,dite theo quy dinh. Vi tri lay mau la ving mét trong dui. M6 da tuoi sau
khi 13y duoc rira bang nudc mudi sinh ly va bao quan trong thung lanh ~ 4°C. Sau d6
mo da tuoi dugce chia lam 2 phan 1 phan dugc do quang pho trong vong 6 tiéng ké tir

khi 1dy mau, 1 phan dugc co dinh bang dung dich formalin 10% trong 24h sau d6 méi
dem di do quang pho.

2.2. Phuwong phap

Cac mau md duoc chuan bj mau theo phuong phép cit lanh véi do day lat cat
15 pm va soi duéi kinh hién vi quang phd Raman LabRAM soleil v1.0 (Horiba, Nhat
Ban), vat kinh 50x (NA = 0.6, Nikon), ngudn laser c6 budc soéng 785 nm, cong suit
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do 10 mW. Céc thong sb duoc cai dat theo quy trinh da dugc thong qua tai Vién 69.
MG&i 16p da (thugng bi, chan bi), chiing t6i tién hanh do tai 3 vi trf gdm 2 vi tri & ving
ria 2 bén va 1 vi tri & trung tdm. Tai mdi vi tri d6 tién hanh do 3 14n, 1ay pho trung
binh dé loai bo nhidu do ki thuat do.

Dt liéu phé Raman thu dugc tir cac mau mé da sau khi do b@ing thiét bi duge
xtr Iy nham loai boé nhidu, hiéu chinh cac sai Iéch tin hiéu va chuan hoéa trude khi phan
tich. Toan b qua trinh xir Iy dugc thyc hién bang phin mém LabSpec6 tich hop trong
thiét bi di kém. Qua trinh xtr 1y dir liéu gdm céc budc cu thé nhu sau:

A

- Lam muot tin hiéu (Smoothing): Dé giam nhiéu ngau nhién trén phd ma khong
lam mat di thong tin pic Raman, nghién ctru ap dung phuong phap muot Savitzky-
Golay. Viéc nay gitip 1am mugt phd va cai thién do phéan giai 7
phan tich tiép theo.

- H1eu ch1nh duong nén (Basehne Correctlon) Cac

- Cuong d6 cac pic duge chudn hoa t ongido ctia pic 1003 cm™'. Phuong
phap ndy duya trén co s pic 1003 cm™ cua dinh trong mo sinh
hoc, thuong it bi &nh hudng bdi formalin nén t on‘lam chuan noi dé€ so sanh

thugng bi cta 10 mﬁu, mo da c6 su tuong
ac nghién ctru da dugc cong bo (Bang 1).

Hinh 1. Hinh 4nh mé da tuoi quan sat dudi kinh hién vi quang phé Raman, vét kinh 10x.
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Hinh 2. Quang ph6 Raman thuong®i méda tuoi.

Bang 1. Céc pic dic trung ciia quang phd Raan cliadhténg biihé da tuoi

Pic thu duge Pic t::i‘;:)]khf‘o E;ﬁ:l gklé"';tn ;ao ra pie, trong quang pho Raman

855 855 ~C-C ¢ vong prolin cua collagen
918, 947 918, 947 Chuéi xoin o-helix cua keratin
1003, 1034 | 100331033 ;)%{Ifylalgn"iﬁi phospholipid, - C-H  trong

1122 1126 Bién két C-C trong lipid, ceramid
1246 1246 Vung giau prolin cua collagen
1270 1271 Amid IIT cua keratin
1452 1450-1454 Nhom C-H trong phan tir keratin, lipid
1586 1573 Melanin
1661 1653-1662 Amid I cua keratin

3.2.2. Quang pho Raman chén bi

Két qua cho thay quang phd Raman 16p chan bi ciia 10 mau mo da co sy tuong
dong vé vi tri cac pic va phu hop véi cac nghién ctru da dugc cong bo (Bang 2).
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Hinh 3. Quang ph6 Raman chan bi mé daytuoi.

Bang 2. Cac pic dic trung ctia quang pho Ramén ctiéchan bi méyda tuoi

Pic thu dwge kll:;cot:;;illr:) | %l::(é:; gkf;:’:l gtao ra picjtrong,quang pho Raman
815 815 -C-O-C gtia cacstropocollagen
855 856 Vofig prolin trong phan t& collagen
933 933 Chudi xoan a-helix collagen, elastin

1006, 1033 1003,1030 ), Phenylalanine trong phan tir collagen, elastin

1246 1246 Vaing giau prolin trong phan tur collagen
1451 1450 -CH trong phan tir protein, lipid
1659 1653 Amid T'trong phan tr collagen, elastin

3.1.3. Quang pho Ramaniciia formaldehyde trong nuéc

Quang phé) Raman ctia dung dich formalin thu dugc cac pic ddc trung tai cac vi tri:
906 cm™, 1048 emy val489%em™. Cac pic nay cho thay sy hién dién cua cac dao dong
phan nFdde trungtrongidung dich va phu hop vai cac nghién ctiru da cong bo (Bang 3).
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Hinh 4. Quang ph6 Raman cua dung dich formalin 10%.
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Bang 3. Céc pic dic trung trong phd Raman cua dung dich formalin 10%.

Pic tham Lién két tao ra pic trong quang phé Raman

Pic thu dwoc khio [4,11] | twong tmg

906 907 -C=0 cua formalin
1043 1041 -C=0 cua formalin
1489 1492 -CH; cua formalin

3.2. Quang phé Raman trén miu mé da di c6 dinh formalin

3.2.1. Quang phé Raman thuong bi dd qua ¢ dinh bang fofimalin

‘ Két qua cho thay quang phd Raman 16p chan bi cia 10 ) su trong dong
vé vi tri cac pic va phu hop vdi cac nghién ctru da dugce cf)lr) (Ban
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Hinh 6. Phd Raman 16p thuong bi cua mau md da duge ¢b dinh formalin
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Bang 4. Céac pic dic trung trong phé Raman cta thuong bi 10 mau mé da ¢b dinh
bang formalin

Pic tham kha ien ké i o
Pic thu duoc Ic tham Khao | Lién keret tao ra pic trong quang pho Raman
: [8-10, 12] twong wrng

855 855 -C-C ¢ vong prolin cua collagen

1031 1033 -CHz trqng phospholipid, C-H trong
phenylalanine

1122 1126 Lién két C-C trong lipid, ceraid

1262 1248-1280 Amid III cua keratin

1443 1440-1450 Nhom C-H trong phanifir protein, lipid

1491 1490 Cau ndi rrfethylene .giﬁ'a cac phaniir protein
-H-C-H cua formalin

1659 1653-1662 Amid I ciia keratin

3.2.2. Quang pho Raman chan bi di qua cédinhibingformalin

‘ Két qua cho thay quang phd Rdman 16p chan,bi cia 10 m’fm ¢6 sy tuong dong
ve vi tri cac pic va phu hop véi cacaghién ctiru da duge cong bo (Bang 5).
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Hinh 5. Phé Raman trung binh chan bi cia 10 mau mo da tuoi duogc ¢b dinh
formalin
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Bang 5. Céc pic dic trung trong phd Raman ctia nha chdn bi 10 mau mé da ¢6 dinh

formalin
Pic thu dugc kl;;co t:;:llr:) | lI’;Ii:“egn két tao ra pic trong quang phé Raman twong

815 815 -C-O-C gitra céc tropocollagen
855 856 Vong prolin trong phan tir collagen
908 907 -C=0 cua formalin
933 933 Chudi xodn a-helix collagen, elastin

1004, 1033 1003, 1030 | Phenylalanine

1058, 1092 1056, 1086 | -C-C trong phan tir phospholipid

1246, 1272 1248-1271 | Amid III trong phan ttreollagen, clastin
1451 1444- 1450 | -CH trong phan tur collagen, elastin
1492 1490 ijjlclﬁ); :ﬁ?l;zizl; iiifra ¢ac phan tir protein
1662 1662 -@G=0 cua Amidy] trong phan tir collagen, elastin

3.3. Cuong dd cac pic saugeod dinh foPmalin

Keét qua so sanh cuon@idé. cac pic cuaumdda trudce va sau co dinh dugce trinh bay

0 Bang 6.

Bang 6. So sanh ti 1¢'euongdo cac pic cia mo da trudce va sau co dinh.

Cuwong do (don vi dém)
STT Pi¢c thu duoc X +SD Gis tri p
(cmh) ,
Mo tuoi M6 c¢o6 dinh
1 815 0.082 + 0.006 0.079 = 0.005 0.6490
2 855 0.574 £0.015 0.553+0.013 0.0157
3 933 0.246 £0.010 0.237 +0.009 0.0402
4 1003 1.000 + 0.000 1.000 = 0.000 1.0000
5 1030 1.148 £0.030 1.106 +0.028 0.0165
6 1058 0.241 £ 0.009 0.229 +0.008 0.2856
7 1094 1.241 +0.025 1.230 +0.024 0.0522
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8 1122 0.351+£0.010 0.339+0.009 0.2718
9 1246 0.759 £ 0.018 0.731+0.017 0.0046
10 1271 0.708 £0.017 0.682 +0.016 0.0738
11 1450 1.685 +0.038 1.492 £0.035 0.0001
12 1492 0.000 £ 0.000 0.079 + 0.006 0.0002
13 1529 0.129 £ 0.007 0.124 = 0.007 0.8751
14 1586 0.162 £ 0.006 0.079 £ 0.005 0.2146
15 1653 0.323+£0.012 0.000 0.0001
16 1661 0.415+£0.012 0.237.4,0.009 0.3138

Cdc 6 b6i ddm la cdc so sanh cé ¥ nghia théng kéwéip < 0,05.
Ket qua cho thiy 7 pic thay doi cuong dg'eo y nghia thong kéhsrong d6 ndi bat 1a
sy xuat hién cua pic 1492 cm™ va su bién mafieta pic 1658, cm™

4. THAO LUAN
4.1. Quang phd Raman trodg nghién ciru méhoc da

Duya trén két qua trong Bang 3.1%& 3.2, pho Raman cua thuong bi va chan bi
mo da cho thdy mot sb picghd chunig, nhwtai 855 (vong prolin caa collagen), 1003
(phenylalanin) va 1246 em™ (amidiil). Buy nhién, ciing ton tai cac pic ddc trung riéng
biét, vi du nhu cac pic tai'9l8 cm' va'947cm™, dic trung cho cAu tric xodn a-helix
cua keratin, chu yéu xuat hidao thwgng bi, trong khi pic tai 815 cm™, dac trung cho
cdu tric tropocollagenhtap trungig chah bi. Thém vao dé, cuong do céc pic dic trung
cho cau tric a-helixciia keratin 6 Xu hudng cao hon & thugng bi va giam dan ¢ chan
bi, nguoc 1ai, ée,pic ddc tring’cho collagen type I biéu hién manh hon ¢ chan bi va
giam ¢ thuwong bi. Nhngidac diém nay phan anh sy twong quan chit ché gitra cau triic
mo hioc cua'da vaphd Raman thu duge. Cu thé, keratin chiém thanh phan chi yéu ¢
thuong bi, trongikhi Gellagen type I 1 thanh phan c4u triic chinh & chan bi, do sy khac
nhau véchirc nang va ciu tric riéng biét cua timng 16p da.

Két quagnghién ciru nay ciia ching t6i vé co ban phu hop véi cac _nghién ctru
ctia T.T.Nguyen nim 2012 [9], Laurence Van Gulick nim 2019 [14] vé quang phd
Raman cua chan bi m6 da va collagen typ L. Bleu nay cho thiy quang pho Raman cua
moi chat hay cau trac 1a dic trung cho chat hodc cau trac d6. Tuy nhién két qua ctia chiing
t0i van c6 mot s6 khac biét. Vi du, khi do quang phd Raman & chéan bi, ching toi thu thém
duoc pic ¢ vi tri 1556 va 1582 cm™, ¢6 thé do cau trac Amid II cta protein [15].

Ngoai ra, gia tri tuy¢t doi cua céc pic thu duge cling co su sai 1éch nhd so vai cac
nghién ctru da dugce cong bo. Pho Raman ctia mo sinh hoc rat nhay cam véi cac yéu to
vat Iy va hdéa hoc nhu nhiét do, dd am, d phan giai cua thiét bi do, cling nhu vi tri 1ay

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 XX, XX - 2025



Nghién cuiru khoa hoc cong nghé

mau. . Nhitng yéu t6 nay co thé tao ra sy khac biét nhat dinh trong két qua thu dugc, mdc
du van nam trong gioi han cho phép. M6 sinh hoc ¢6 cu trac phuc tap, bao gom nhiéu
loai phan tir hitu co khéc nhau ctuing ton tai tai mot vi tri do, dan dén kha nang xuét hién
cac dai phd ndm gan nhau. Piéu nay 1am ting nguy co chong lan pic, tir d6 anh hudng
dén d6 chinh xac trong phan tich dit li¢u phé. Chang han, vi tri ciia dai Raman dic trung
cho nhém amid III dwoc ghi nhan dao dong trong khoang 1220 dén 1280 cm™, trong khi
dai phd ctia nhom amid I ciing c6 su bién thién nhe, nim trong khoang tir 1634 dén 1673
m’ [16].

4.2. Sy anh hwéng cia qua trinh ¢6 dinh bang formalin_lén quang pho
Raman ciia mau nghién ciru

Céc pic Raman chinh cta protein va lipid (vi du: 856, 933, 1271, 1451 cm™)
khong thay d6i vi tri bdi qua trinh ¢d dinh formalin, c6 thé dé cac cau trlig,phan tir clia
protein va lipid khong bi thay d6i hoan toan béi qua trinh nay, Tuy nhién, € su giam
r rang vé cuong do Raman tong thé ciia cac pic nay4Cu'thé, sur glam cuong do co y
nghia théng ké & cac pic 855, 933, 1246 cm™' cua collagen, 1030 cm™ cda phenyalanin
va 1450 cm™! ciia collagen va lipid. Diéu nay do formaliniphantmg véi voi cac protein
bt dau hinh thanh cong hop metylol trén nhém aminySauldd cac hanh gan metylol
vao nhém amin bac nhat nay bi khur nuée, taothanh.baz@,Schiff khong bén ma c6 thé
tao thanh cac lién két chéo methylene voi motysd gdc acid amin nhu tyrosin [17].
Ngoai ra, qua trinh ¢6 dinh c6 thé lami that thoat mébphan lipid mang, dic biét 1a lipid
mang nhom amin, kém theo bién doitinh tean ven mang, dan dén suy giam tuong dbi
cac dai CH/CHs cuia lipid (1443814500¢m™) [18].Vi vay qué trinh ¢6 dinh nay lam
giam cuong do cac pic lién quan démdao dong ciia nhom amid (trong protein) va CH:
(trong collagen va lipid), dong thoi, tao, ra mot so plC moi dac trung cho ban than
formalin trong pho Ramanigai vitei 907w@a 492 cm’ 1[5, 19]. Ching t6i con phat hién
thiy pic 1492 cm™ &uét hién'@ytat caycac mau cd dinh formalin, tuy nhién pic 907 cm”
' lai chi xudt hign ¢ 340 miu. Cg thé'do formalin 1 1 chét d& bay hoi nén trong quéa
trinh do mdi mau 3ylan, thoi gian do kéo dai dan dén formalin ti do da bay hoi, dan
den ph6 Ramameia formalin ciing khong xuat hién. Pic 1492 cm™ ¢6 thé 1a cua cau
n6i methylene ¢on laitiong m6. Gia thuyet nay tuong tu cua Faolain va cong su cling
cho rang surxuat Rién cua pic 1492 cm’ khéng chi do sy xam nhép cua formalin vao
mo ma con c6 thé chinh 14 sy xuat hién ciia cau ndi methylene [12]. Noi cach khac, ta
c6 thé'€an ctr vaovi tri va cudng do cua pic 1492 cm” de danh gia su bao ton cau n01
nay trongmd. Ngoai ra, pic 1653 cm™! (dic trung cho cdu tric amid I) khong con xuét
hién & toan bo 10 mau nghién ctiru. Két qua nay do formalin dic biét thay doi cau tric
cuaamid I [5, 12, 13].

Nhitng thay doi ndy c6 thé gay nhiéu phd, 1am mo hodc che khuét cac pic can
phan tich, tor d6 anh huong dén d6 chinh x4c trong nhén dién cAu trac hoa hoc cua
mau mo. Mot s6 tac gia di dé xuat c6 thé rira mau da cb dinh bang dung dich dém
phdt phét dé trung hoa luong formalin du, hodc chuin bi mau theo phuong phéap dong
lanh dé han ché anh hudng cta formalin [13, 19, 20].
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Mit khac collagen typ I 1a thanh phan cu trac chi yéu ctia mé da, giir vai tro
then chdt trong viée duy tri do bén co hoc va tinh toan ven cua t6 chirc md. Khi ¢d
dinh mé bang formalin, cac phan tir formaldehyde phan tmg voi cic nhom amin trong
cAu trac cta collagen typ I, tao lién két chéo gitta cac chudi polypeptid. Qua trinh nay
gip tang do bén ving va 6n dinh hinh thai khéng gian cta collagen, qua d6 gop phan
bao tdn ciu tric tong thé ciia md da trong thoi gian dai. Do do, sy hién dién cua cac
dai phd dic trung cta formalin trong phé Raman ctia mé cb dinh khong chi 1a biéu
hién cua qua trinh ¢ dinh, ma con co thé dugc xem nhu mot chi ddu phan anh mirc
dd hoan tat va hiéu qua cua viéc bao quan cAu tric mé, dic biét 1a & cac mau luu trit
1au dai. Néu céc pic dic trung cua formalin suy giam dang ké hodc®ién mat, didu d6
6 thé phén anh tinh trang ¢d dinh khong con hiéu qua, tir do lameg,sd quyét dinh c6
nén bo sung thém formalin dé dam bao chit lugng mau duoceo dinhthay khong.

5. KET LUAN

- Ph6 Raman thu duoc tir cac mau mé da tuoigfongunghién cirdiciia ching toi
twong tu v6i két qua nghién ctru khac da duoc congbd vdi cac pic ddc trung: 855,
933, 1003, 1033 1451 cm™ twong tmg vé6i cag, caiptricmé hoe,cia da gdm protein
(cha yéu 1a collagen), lipid va keratin.

- C6 dinh bang formalin lam thay doi pho Ré@manielia mau mo da, giy giam
cuong do pic protein , lipid (856, 93391271, 1451,.1653 cnr) va xuat hién thém pic
ctia formalin (907, 1492 cm™), ¢ th€ gay nhiu hoac mat tin higu cﬁn thiét. Tuy nhién,
cac pic formalin cling gitip dankygia mueddd ¢ dinh m6 va quyét dinh viéc bd sung
formalin khi can thiét.

- Day 1a mot nghiéa crwmota,nénchua fhe dua ra két luan vé mdi quan hé nhan
qua gifra cac yeu t6 duoc'quan sat; cac két,qua chi dimg lai & mic do phat hién mdi
lién quan ban dau, ¢an duoc Kiém chiing thém qua cac nghién ctru v6i ¢d mau 16n hon
va cac dicu kiéngkhactsurde khitng dung 1am sang.

Loi cam_on: Cdam on lanlpdao chi huy Vién 69, Bo Tw lénh Lang Chu tich Ho
Chi Minh va'tap theé.chi huy, whdn vién khoa Hinh thai, Vién 69, ciing nhu lanh dao
Bé mén Giaw,phéw bénhbp phdp y, Bénh vién Qudn y 103 da tao diéu kién giip téi
hoan thanh nghién cieu nay.

Tuyén bo vé déng gop ciia tic gia: Tran Thai Ti: Chiu trach nhiém xdy dung
Y tuong nghién@ru, thuc hién cac thi nghiém, phan tich dit liéu va soan thdao ban thao

ban dau cia bai bao. Tuwong Phi Vieong: Huwéng dan khoa hoc, déng gép vao thiét ké
phwong phap nghién ciru va chinh swa ban thao.

Tuyén bo vé xung djt li ich: Cdc tac gia khang dinh khong c6 bat ky xung dot
loi ich nao lién quan dén nghién curu, tai tro, hodc xudt ban bai bao nay.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 XX, XX - 2025



Nghién cuiru khoa hoc cong nghé

10.

11.

12.

TAI LIEU THAM KHAO

A.S. Haka et al., Diagnosing breast cancer by using Raman spectroscopy.
Proceedings of the National Academy of Sciences, 102(35), pp. 12371-12376,
2005. DOI: 10.1073/pnas.0501390102

K. Hanna et al., Raman spectroscopy: Current applications in breast cancer
diagnosis, challenges and future prospects, British journal of cancer, 126(8),
pp. 1125-1139, 2022. DOI: 10.1038/s41416-021-01659-5

N.D. Magee et al., Ex vivo diagnosis of lung cancer using a Raman miniprobe,
The Journal of Physical Chemistry B, 113(23), pp. 81378141, 2009. DOI:
10.1021/jp900379w

Z. Huang et al., Effect of formalin fixation on the near-infrared Raman
spectroscopy of normal and cancerous human bronchial tissues, International

Journal of Oncology, 2003. DOI: 10.3892/ij0.23¢3.649

Z.Huang et al., Near-infrared Raman spectroscopy for optical diagnosis of lung
cancer, International journal of cancerg 107(6), pp. 1047-1052, 2003. DOI:
10.1002/ijc.11500

J. Zhao et al., Using Raman spectroscopyitodetect and diagnose skin cancer in
vivo, Dermatologic  Clinie§;” 35(4), “ypp. 495-504, 2017. DOL
10.1016/j.det.2017.06.010

C.A. Lieber et al., In vivo'menmelanoma skin cancer diagnosis using Raman
microspectroscopy, L@sexs in SurgeryhanddMedicine: The Official Journal of the
American Societygfor LaserMedieine ‘and Surgery, 40(7), pp. 461-467, 2008.
DOI: 10.1002/1sm.20653

G.C. Limandjaj, et al., “Fhe keloid disorder: heterogeneity, histopathology,
mechanismsyand models, Frontiers in cell and developmental biology, 8, 360,
20204DOI: 10:33897fcell2020.00360

T+, Neuyen etyaly, Characterization of Type I and IV Collagens by Raman
Microspectrescopy:Identification of Spectral Markers of the Dermo-Epidermal
Junction, Spectroscopy: An International Journal, 27, pp. 421-427, 2012. DOL:
10.1155/2012/686183

R. Per@iratet al., Diagnosis of squamous cell carcinoma of human skin by Raman
spectroscopy, Biomedical Optics 2004. Vol. 5326. SPIE, 2004. DOI:
10.1117/12.528030

N. Lebrun et al., Raman analysis of formaldehyde aqueous solutions as a
function of concentration, Journal of Raman Spectroscopy, Vol. 34, No.6, pp.
459-464, 2003. DOI: 10.1002/jrs.1025

E.O. Faolain et al., 4 study examining the effects of tissue processing on human

tissue sections using vibrational spectroscopy, Vibrational Spectroscopy, Vol.
38, No. 1-2, pp. 121-127, 2005. DOI: 10.1016/j.vibspec.2005.02.013

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 XX, XX - 2025



Nghién ctru khoa hoc cong nghé

13.

14.

15.

16.

17.

18.

19.

20.

G. Mirizzi et al., Impact of formalin-and cryofixation on Raman spectra of
human tissues and strategies for tumor bank inclusion, Molecules, Vol. 29, No.
5, 1167, 2024. DOI: 10.3390/molecules29051167

L. Van Gulick et al., Age-related changes in molecular organization of type 1
collagen in tendon as probed by polarized SHG and Raman microspectroscopy,
Sci Rep, Vol. 9, No. 1, p. 7280, 2019. DOI: 10.1038/s41598-019-43636-2

B. Barry, H. Edwards and A. Williams, Fourier transform Raman and infrared
vibrational study of human skin: assignment of spectral bands, Journal of
Raman spectroscopy, Vol. 23, No. 11, pp. 641-648; 1992. DOI:
10.1002/jrs.1250231113

Z. Movasaghi, S. Rehman and [.U. Rehman, Raman spéetroscopyof biological
tissues, Applied Spectroscopy Reviews, Vol. 42, No. 5, pp. 493-541,2007. DOI:
10.1080/05704920701551530

O. J. Gustafsson, G. Arentz and P. Hoffmann, Proteomic developments in the
analysis of formalin-fixed tissue, Biochimica etyBiophysiéa Acta (BBA)-
Proteins and Proteomics, Vol. 1854, Ne. 6) pp. 7559-580, 2015.
DOI:10.1016/j.bbapap.2014.10.003

D. N. Vos et al., Class-specifieddepletion-of lipid ion signals in tissues upon
formalin fixation, Internatiofal journal of mass spectrometry, Vol. 446, p.
116212, 2019. DOI: 10.1046/j.1jms2019.116212

M. J. Hackett et al., £hemical alterationsyto murine brain tissue induced by
formalin fixation., implications for biospectroscopic imaging and mapping
studies of disease pathogenesis, Amalyst, Vol. 136, No. 14, p. 2941-2952, 2011.
DOI: 10.1039/COAN00269K:

I. J. Jahn ‘et al.,"Sample preparation for Raman microspectroscopy, Physical
Scienges Reviews, Vol. 5,ANo. 1, 2020. DOI: 10.1515/psr-2019-0018

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 XX, XX - 2025



Nghién cuiru khoa hoc cong nghé

ABTRACTS

APPLICATION OF RAMAN MICROSPECTROSCOPY IN THE STUDY OF
FORMALIN-FIXED SKIN TISSUE ALTERATIONS

This study aims to evaluate the applicability of Raman spectroscopy in the
examination of human skin tissue and to analyze chemical structural changes induced
by formalin fixation. The research subjects included both fresh (unfixed) and
formalin-fixed human skin tissues. Raman spectra were acquired from both sample
groups to analyze and compare spectral signal variations. The sésults demonstrated
that the Raman spectra of fresh skin tissues closely matched these reported in
international studies, with characteristic peaks observed at 855, 933, 1003, 1033, and
1451 cm’, corresponding to major biochemical cemponeémtsiiSuch asproteins
(particularly collagen), lipids, and keratin. After fixation, significant spectral changes
were observed: the intensities of peaks associatedwith ‘proteins, anddipids (856, 933,
1271, 1451, and 1653 cm™) were reduced, and new peaks‘emerged at 907 and 1492
cm™-characteristic signals of formalin. These changestindicate that formalin may
compromise the accuracy of Raman spectral analysis by interfering with or masking
the tissue’s intrinsic spectral featur€s. The findingsthighlight the potential of Raman
spectroscopy as a non-invasivedeol for studying and analyzing biological tissues in
Vietnam.

Keywords: Raman'spectroscopypskin tissue, tissue fixation, formalin.
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