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Tém tat

Dt van dé: Xuwong dong khd dang ngay cang khang dinh vai trd quan trong nhw mot vat liéu ghép tiém
nang trong diéu tri cdc khuyét héng nha chu va hira hen mé rong ng dung trong céc Iinh vue chdn thuong
chinh hinh va ph3u thuat cot séng. Tai Viét Nam, cac nghién cru vé tiéu chuan bao quan xwong déng kho
chiéu xa van con han ché, do dé viéc thiét 1ap mot quy trinh bao quan khoa hoc, hiéu qua va phu hgp véi diéu
kién thuc té 13 yéu ciu cap thiét dé nang cao gia tri (‘ng dung cla vat liéu nay trong |am sang.

Muc tiéu: Nghién clru xay dung quy trinh ché tao Xwong déng khd chiéu xa.

Pai twong va phuong phap nghién ciru: PSi tuwong nghién ciru gdbm 40 miu xwong ngudi dong loai
(allograft) dugc thu nhan tir cac ngudn hién ting hop phap. Sau khi trai qua quy trinh x{ Iy xwong nham loai
bd cac thanh phan khéng mong muén va ddm bao an toan trwdc khi tién hanh déng kho, cac mau dwoc déng
kho va chiéu xa bang tia gamma nham muc dich tiét trung. Cadc mau xuong nay duogc sit dung dé danh gid
chat luvgng, tinh 8n dinh va d3c tinh sinh hoc trong cac diéu kién bao quan khac nhau.

K&t qua: K&t qua nghién cru cho thdy quy trinh déng khé két hop chiéu xa xwong ngudi déng loai véi lidu
25 kGy gilip dat hiéu qua tiét trung tuyét dai, véi ti 1& vo khuan sau chi€u xa dat 100%. Dbng thoi, cac dac tinh
co hoc va sinh hoc cla vat liéu van duoc duy tri & mic chap nhan duoc khi chiéu xa dugc thye hién & diéu
kién nhiét dé thap. Ham lugng 4m sau déng khé dudi 6%, dap (rng tiéu chuin bdo quan dai han. Viéc kiém
sodt nghiém ngat diéu kién x{r ly va bdo quan déng vai tro then chét trong duy tri chat luvgng vat liéu, gép
phan dinh hwéng xdy dyng quy trinh chuan cho (ng dung |dm sang tai Viét Nam.

K&t ludn: Nghién cru da xay dung thanh céng mét quy trinh ché tao xuwong ngudi dong loai déng khé chiéu
xa, ddm b3o tinh kha thi trong diéu kién thuyc té tai Viét Nam. Quy trinh bao gébm cdc budc xtr Iy so bd trong
maéi trong vo khudn, 1am sach bang oxy gia va rira siéu &m, déng kho & —60 °C dén khi ham lugng nudc con
lai dudi 6%, va chiéu xa bang tia gamma vdi lieu chuan 25 kGy. K&t qua cho thay quy trinh nay khéng nhitng dat
hiéu qua tiét trung tuyét déi ma con duy tri dwoc céc dic tinh co hoc va sinh hoc co ban cla vat liéu.

Tir khod: Xwong déng khé; chiéu xa; ham lwong nudc; tdi hdp thu nudc.
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Abstract

Introduction: Freeze-dried bone has increasingly affirmed its importance as a potential grafting material
in the treatment of periodontal defects and holds promise for broader applications in orthopedic trauma and
spinal surgery. In Vietnam, research on the preservation standards of irradiated freeze-dried bone remains
limited. Therefore, establishing a scientifically sound, effective, and context-appropriate preservation process
is an urgent requirement to enhance the clinical utility of this graft material.
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Objective: To develop a processing protocol for irradiated freeze-dried allogeneic bone.

Materials and Methods: The study involved 40 samples of allogeneic human bone obtained from legally
authorized donors. Following initial processing steps designed to remove unwanted components and ensure
biosafety, the bone samples were subjected to freeze-drying and gamma irradiation for sterilization. These
samples were then assessed for quality, stability, and biological properties under various storage conditions.

Results: The study demonstrated that the freeze-drying process combined with gamma irradiation at a
dose of 25 kGy achieved absolute sterilization, with a 100% sterility rate post-irradiation. Furthermore, the
mechanical and biological properties of the material were maintained at acceptable levels when irradiation
was performed under low-temperature conditions. The residual moisture content after freeze-drying was
below 6%, meeting long-term storage standards. Strict control of processing and storage conditions proved
to be crucial in maintaining graft quality, providing a scientific foundation for establishing standardized
protocols for clinical application in Vietnam.

Conclusion: This study successfully developed a feasible processing protocol for irradiated freeze-dried
allogeneic human bone under conditions relevant to Vietnam. The protocol includes sterile handling, cleaning
with hydrogen peroxide and ultrasonic washing, freeze-drying at —60 °C to achieve residual moisture below
6%, followed by gamma irradiation at a standard dose of 25 kGy. The results confirm that this protocol

ensures both effective sterilization and preservation of essential mechanical and biological properties.
Keywords: Freeze-dried bone, irradiation, moisture content, rehydration.

1. PAT VAN BE

VAt liéu ghép Xuwong ngudi déng khd chiéu xa
(irradiated freeze-dried human allograft bone) ngay
cang dugc xem 13 gidi phap wu viét trong diéu tri cac
khuyét héng nha chu, trong chdn thuong chinh hinh
va phau thuat cdt song. Khi dugc xtr ly thich hop, loai
xwong nay cé kha ndng tao khung vat liéu giup cho té&
bao xwong méi bam vao va phét trién, dong thoi thé
hién tinh sinh hoc thich hop dé hé trg qué trinh tai
tao xwong. V@i céc dac tinh nhu kha nang luu trir 1au
dai & didu kién thudng, gidm nguy co phan rng mién
dich va dé dang s dung khi can, xwong ngudi dong
khé chi€u xa ngay cang chiém wu thé so vdi nhiéu
loai vt liéu ghép khac trong cac thd thuét tai tao
xwong [1, 2]. M3t khac, dé dam bao hiéu qua diéu
tri va an toan sinh hoc, loai vt liéu nay doi héi mot
quy trinh ché tao khat khe, bao gdbm céc budc xir ly
md hoc, tiét trung, kiém soat d6 4m va déng géi bao
quan dat tiéu chudn qudc té.

Trong thyc t&€ 1dm sang tai Bé&nh vién Trudng
Dai hoc Y-Duwgc Hué, nhu cau s dung xwong ghép
ngay cang ting, ddc biét trong cac phiu thuat tao
hinh xwong vung ham mét, phuc hdi chirc ndng nha
chu, chinh hinh chan thwong va thay thé ciu truc
xwong bi mat do u xwong hodc viém nhiém nang.
Tuy nhién, hién chua cé quy trinh ché tao xwong
déng khd chiéu xa dugc chuin héa va dp dung mot
cach c6 hé théng tai co s&, dan dén sy phu thudc
vao vat liéu nhap khau hodc cac ngudn cung khéng
8n dinh trong nudc. Digu nay khéng chi lam ting
chi phi diéu tri ma con tiém &n nguy co khéng kiém
soat dugc chat lvgng vat liéu. Do d6, viéc xay dung
mot quy trinh ché tao xwong ngudi déng khé chiéu
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xa phu hgp véi diéu kién co s& vat chat, ngudn nhan
lwc va yéu ciu kiém sodt chat luvgng tai Bénh vién
Trudng Pai hoc Y - Dwgc Hué |a hét sirc cap thiét.
Quy trinh ché tao xuwong déng khé chi€u xa khéng
nhitng ddp ¢ng nhu cau thiyc tidn, gidm chi phi diéu
tri, ma con gép phan chd déng trong cong tac ghép
xwong, nang cao hiéu qua diéu tri 1dm sang va tirng
buédc hudng tdi ty chd trong sdn xuat vat liéu y sinh
tai dia phuong.

2. pOI TUQNG VA PHUO'NG PHAP NGHIEN CUU

2.1. Béi twong nghién ciru

- C& mAu: 40 chdm xuwong dui clia cac bénh nhan
hié€n ting sau phau thuat thay khép hang tai Bénh
vién Trudng Pai hoc Y - Dugc Hué.

- Thoi gian nghién ctru: tir 08/2023 dén 08/2025.

- Tiéu chuan chon bénh:

Cac bénh nhan cé xét nghiém HIV, HbsAg am tinh
va déng y tham gia nghién ctru.

2.2. Phurong phap nghién ctru

2.2.1. Thiét ké nghién ciru: Nghién clu thuc
nghiém.

2.2.2. Tién hanh nghién ciru:

Quy trinh nghién ciru dugc xay dung, chudn hoa
dua trén céc bang chirng khoa hoc d3 cong b8, trong
dd ¢ quy trinh déng khé xuwong cla cac tac gia trong
nudce [1] va qudc té [3].

Buwdc 1: Thu thdp cac chdom xuong dui cla cac
bénh nhan sau phiu thuat thay khép hang.

Buwéc 2: Tién hanh loai bo sun va mé lién két phan
chom xuwong dui.

- Loai bd sun dau xwong va cdc mo lién két bam
xung quanh chom xwong dui
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- Mi chdm xwong dui duoc x ly bing gu bam dé - Ngadm xuwong trong oxy gia 10% dé loai bd triét
chia xwong thanh cac miu cé kich thudc dwédi 1cm®  dé tuy xwong.
(thwe hién thao tac trong ta an toan sinh hoc cap 2). - Rlra lai nhiéu [an bing nwdc mudi sinh ly trong
- Rlra xwong nhiéu lan bang nwéc mudi sinh Iy mady rira siéu am & nhiét d6 37°C [3].
0,9% lanh nham loai bd bét tuy xwong.

Hinh 1. Qu4 trinh x{ ly loai bd mé lién két va chia nhé xuong

Buwdrc 3: Sau khi hoan tat cac bude xt ly so bo, toan bd mau xuwong dugc dong khd bang may déng khd chuyén
dung SCANVAC Coolsafe™, & nhiét d6 -60°C, ap suat 0,05 mBar trong 24 gio.

T

S
N,

Hinh 2. M3u xuong sau dong kho 24h

Budc 4: Chia nhém chiéu xa va déi chirng

Sau khi hoan tat qua trinh déng khd, cdc mau xwong tr 1 chdom xwong dui dwoc chia thanh hai nhém
twong duwong va dugc déng goi riéng biét trong tui nhiyra chuyén dung.

- L6 chiéu xa: Cac mau nay dugc dua di chiu xa gamma véi liu 25 kGy nhdm dénh gia hiéu qua tiét trung
va anh hudng cla chiéu xa l1én cac d3c tinh cla vat liéu.

- L6 khong chiéu xa: Cac mau dwoc bao quan trong diéu kién twong ty 16 1 nhung khong chiéu xa, dung
Iam d&i chirng dé so sanh cac chi s6 vi sinh va ham lvgng nuéec.
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Hinh 3. Nhadn xuong déng kho
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Buwdc 5. Danh gia va so sanh két qua

- Sau khi hoan tat qua trinh chiéu xa, cdc mau
xuong thudc 2 16 nghién clru dugc tién hanh danh
gid va so sanh theo cdc tiéu chi sau:

- Danh gid ham lvgng nwdc con lai sau déng kho:
Ham lwgng nwéce con lai clia cdc mau xwong dwoc xac
dinh bang may do ham 4m AND MX-50 (Nhat Ban) &
nhiét do 100 °C, dp dung phuong phap trong luong
(gravimetric method). Chi s6 nay dwoc s dung dé
danh gid hiéu qua clia qué trinh dong khd nham khao
sat kha ndng 6n dinh va bao quan lau dai cda vat liéu.

- Panh gid tinh trang vo khuan bang nudi cay vi
sinh: Mau duoc ldy bang tam bdng vo khuan, cdy lam
giau trong moi trwong 1dng BHI (Brain Heart Infusion

3. KET QUA NGHIEN cU'U
3.1. K&t qua xtr ly mau va chia nhém

broth), sau d6 cdy ria Ién thach dinh dudng (Nutrient
agar) va thach mau (Blood agar 5%) dé& phat hién vi
sinh vat hiéu khi thwong gap va danh gia tinh trang
vo khudn ctia mau. Két qua nudi cdy duoc st dung
dé so sanh hiéu qua tiét trung cla chi€u xa gamma
lieu 25 kGy gitta cdc nhdm chi€u xa va khdng chiéu
xa, d6ng thoi kiém soat dd an toan sinh hoc cla quy
trinh ché tao.

2.2.3 Phan tich sé liéu

- S6 ligu duoc xt ly bang phan mém SPSS 22.0

2.4. Pao dirc nghién ctru: Nghién ciru da duoc
Héi déng Dao dirc trong nghién ctru y sinh hoc cla
Trwdng Dai hoc Y Duoc, Pai hoc Hué chap thuan theo
Quyét dinh s6 H2024/609 ngay 22/11/2024.

Bang 1. Bic diém mau nghién ctru

Noi dung

Nhém chiéu xa

Nhom chirng

S6 lwong mau

Trong lwong mau

40
28,1+3,2 (g)

40
28,7+2,7 (g)

T6ng cong 80 mau xuong duoc chia déu cho hai nhém: nhém chiéu xa (n = 40) va nhém ching (n = 40).
Trong luvong trung binh clia mau xwong & hai nhém [an luot 13 28,1 + 3,2g (chiéu xa) va 28,7 + 2,7g (nhém

chirng), khdng cé sw khéc biét cé y nghia théng ké.
3.2. Ham lwg'ng nuéc con lai sau dong kho

Bang 2. Ham lwgng nudc con lai sau déng kho

Nhém mau

Ham luvgng nwéc trung binh (%)

Nhém d8i chirng
Nhém chiéu xa 25 kGy
P

5,2+0,23
5,2+0,38
> 0,05

Tat cd mau xwong sau khi déng khd 24 gier & —60°C, 4p suat 0.05 mBar déu c6 ham luvgng nuwdc dudi 6%.
Khong co su khac biét cd y nghia théng ké gitta hai nhém (p > 0,05).

3.3. Danh gia sv tai hap thu nwéc cha xwong ddng khd

Bang 3. Ham lugng nuéce trung binh cé trong 1cm? xwong sau thoi gian tai hdp thu nuéc

Ham lugng 5 phat 10 phut 15 phut
hoi gian tai nwéc xwong sm sm sm
hap thu trwéc dong Ham L’rg’ng Ham |:r9‘ng Ham L’rg'ng

Nhém khé nuéc p nuwéc p nuéc p
(X% % SD) (X% % SD) (X% % SD) (X% % SD)

Nhom chirng 51,2+0,2 <0,05 65,9+0,3 > 0,05 66,0+£0,3 > 0,05

Nhém chié 66,1+0,22

om chieuxa 51,6402 <005 657+08 >005 659t0,6 >0,05

25 kGy

Nghién cru cho thdy ham luvgng nudc trung binh
cla xuong trudc khi dong khé dat khoang 66,1 +
0,22%, phan anh trang thai hydrat hda ty nhién cua
md xuong twoi. Sau qué trinh déng khé va khi tién
hanh tdi hdp thu nwdc, ham lugng nudce trong xuong
tang nhanh trong 5 phut dau, tuy nhién van con thap

[ 40

hon dang ké so vdi gia tri ban dau (p < 0,05). Tai cac
thoi diém 10 va 15 phidt, ham lugng nwdc trong
xwong & ca hai nhdm (chiéu xa va khéng chiéu xa)
déu dat gid tri xap xi v&i ham lvgng nuwdc cla xwong
trwdc dong kho, va su khéc biét so vadi gid tri ban dau
khéng cd y nghia théng ké (p > 0,05).
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3.4. K&t qua nudi cay vi sinh

Bang 4. K&t qua nudi cay vi sinh

Nhém m3u S miucdy MAunhiém (+) Mau vé khuan (-) Ty 1é vé khuan (%)
Nhém d6i chirng 40 10 30 75%
Nhém chiéu xa 25 kGy 40 0 40 100%

Nuoi cay vi sinh sau x{ ly xwong cho thay 25% mau con ton tai vi sinh vat mdi treong va vi khuan
thuwong trd. Sau chiéu xa, tat cd mau déu dat vo khuan tuyét déi.

3.5. Quy trinh ché tao xwong ddng khé chiéu xa

Xwong hién ting

Loai bé mé lién két, md sun
—»  trongtlantoansinhhoc |
cap 2, 13y mau cay

Chia nho xuong, rira tuy
xwong bang oxy gia 10%

l

Chia Xuwong vao tui bao
quan chuyén dung

Pong khd xuwong bang
may déng khé

Rlra xuong bang nuwéc
mudi sinh Iy 0,9% bang
may rira siéu am

l

Thuc hién chiéu xa xwong
déng kho lidu chiéu 25
kGy

Cay vi sinh

Lwu trit xwong, Hoan
> thién ho so

Biéu d6 3.1. Quy trinh ché tao xwong dong kho chiéu xa
Quy trinh ché tao xwong déng khé chiéu xa d3 duwoc xay dung khép kin, kha thi va cé tinh (rng dung, gdbm
céc budc lam sach—rira siéu Am—dodng khé—chiéu xa 25 kGy—kiém tra vi sinh—lwu trit.

4. BAN LUAN

4.1. Vé dic diém mau va tinh déng nhat gitra cac
nhém

Quy trinh ché tao xwong déng khé thyc hién trén
40 chém xuwong dui, chia xuwong thanh hai nhom
chiéu xa va nhém chirng, véi trong lugng trung binh
rat twong dong: 28,1 +3,2 g va 28,7 +2,7 g. Viéc
khoéng cd su khac biét cd y nghia théng ké & dic diém
mau ddu vao nhu trong luvong la rat quan trong, vi
né dam bao hai nhém bat dau tir dieu kién tuong
duong, giam thiéu nhiéu do sy khac biét vé kich c&
hodc khéi lwong mau anh huwdng téi cac chi tiéu sau
x& Iy nhw hap thu nudc, gitr 4m, va vi sinh. Trong
nghién ctru cta Ariffin (2019), cdc mau xuwong xop
dugc chudn bj dwdi dang khéi 1ap phuwong cé kich
thuwdc tiéu chuan 10 x 10 x 10 mm nham khao sat
mot cach cé hé théng anh hudng clia mat dé va déac
diém vi cau tric xwong dén thoi gian déng kho ciing
nhu lugng 8m con lai sau qua trinh x& ly. Viéc lya
chon mau & dang kh&i nho, cé kich thwdc va hinh
dang déng nhat déng vai trd quan trong trong viéc
giam thiéu sy bién thién gitta cac mau thi nghiém, tir
d6 han ché t8i da céc sai s& ngau nhién c6 thé phat
sinh do khac biét vé dién tich bé mat tiép xiuc, mat

dd mo xuong va khad ndng thoat 4m trong qua trinh
doéng kho [3]. K&t qua nghién clru cho thay cach tiép
can nay giup chudn hda céc diéu kién thyc nghiém,
nang cao kha nang kiém soat cac yéu t6 anh huédng,
doéng thoi cho phép danh gid mot cach tach biét va
chinh xac hon vai tro cta tirng théng s6 (nhw mat dé
hodc d3c diém ciu trdc vi mé) déi véi déng hoc cla
qué trinh déng khé. Nh& d6, nghién cliru da gép phan
xac 1ap dwoc mai lién hé dinh luvgng gitta déc tinh vat
liéu va hanh vi sdy khé, tao co s& quan trong cho viéc
t8i wu hda cac quy trinh xt ly xwong phuc vu cho céc
rng dung y sinh hoc sau nay.

Két qua (Bang 2) cho thay ham lvgng nudce con lai
trung binh & ca hai nhdm |a khodng 5,2% sau déng
kho 24 gitr & -60°C, &p suat 0,05 mBar, véi p > 0,05
(khéng khac biét) gitta nhdm chi€u xa va nhém
chirng. Tat cd mau déu dudi mirc 6%, dap tng duoc
tiéu chudn “residual moisture < 6%” thuwong duoc
ch@p nhan trong ngdn hang mé qudc té. Trong nghién
clru cla Ariffin (2019), tac gia dat muc tiéu giam do6
am con lai cha mé xwong xuéng dudi 6% sau qud
trinh déng kho, xem day & ngudng phlu hop dé dam
bao tinh 6n dinh 1au dai ca vat liéu sinh hoc. K&t qua
cho thay rang cdc mau xuong xop (cancellous bone)
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lay tir vung dau xwong dui, khi dugc xtr ly dudi dang
kh6i nhd, cé thoi gian dong kho ngan hon dang ké so
véi cac mau xwong dic (cortical bone) dé dat cung
ngudng do 4m con lai (< 6%) [3]. Diéu nay phan anh
sy khac biét vé vi ciu tric: xwong x8p c6 mang ludi
beé xwong thua, nhiéu khoang rong chira tdy, gitp hoi
nwédc khuéch tan va thoat ra ngoai nhanh hon so vai
cdu truc dac, day dac cha xuwong vo. Tir két qua nay,
6 thé thay rang mirc d6 4m con lai khoang 5,2% ma
chuing t6i ghi nhan hoan toan nam trong pham vi phu
hop véi céc tiéu chuidn quéc t&, dic biét khi muc tiéu
duwoc ditrala<6% dd dm sau dong kho. Gia tri 5,2%
khong chi dap &ng yéu cau ky thuat, ma con phan
anh sy nhat quén vdi cac bang chirng thuc nghiém
da dwoc cong bé, cho thay quy trinh x& ly ctia ban 13
hop ly, ddng tin cay va co thé so sanh vdi cac nghién
clru trudc do.

Bang 3 cho thdy ham lwgng nudc ban dau cda
xuong trudc khi déng khé dat khoang 66,1 £ 0,22%,
tai céc thoi diém Xwong dong kho tai hap thu nudc
5, 10 va 15 phut ham lvgng nudc trong xwong dong
khé gan nhu cham hodc tuong dwong véi gid tri
ban d4u cha xuong tuoi (= 66 %). Mrc nay dugc ghi
nhan & cd nhdm chirng va nhém chiéu xa va sy khac
biét tai cac thoi diém tai hap thu so vdi lic ban dau
I3 khéng cd y nghia théng ké tai cac thoi diém sau
(10 va 15 phut), cho thdy kha nang phuc héi nuéc
khd hoan hao. Hién twong nay chirng td rang qua
trinh tdi hydrat (rehydration) cla xwong dong khé
trong khoang thoi gian twong d6i ngén cé thé dat
dwoc d6 4m gan vdi xuong twoi ban dau, tic 1a su
mat nudc do ddng khd 1a ch yéu & dang nuédc ty
do hodc nudc trong cac khoang gian bao va khi da
thoi gian ti€p xtc v&i méi trudng dm, cac phan tir
nudc cé thé tham nhap lai vao ciu tric xwong dé
hoan thién mirc d& 4m. Piéu nay twong thich véi céc
bao cdo quéc té rang xwong xdp sau khi dong kho
c6 thé tai hap thu nudc dén mirc dd tuwong duong
xuong tuoi néu phuong phap dong khd dugc thyc
hién dung quy trinh. Trong nghién clru cla Ernest U
Conrad (1993) cho thdy cac mau xwong xp ngudi
sau déng khé khi dwoc ngdm nuéc céd thé phuc hoi
ham lwong nuéc gan véi xwong twoi ban dau [4].
Ngoai ra, trong nghién ctru Erivan va cong sy (2017),
cac manh xuong sau x{ ly 1am khd va tai hap thu cho
thdy tinh dan héi va kha nang chiu lwc uén (bending)
rat gan vdi mau xuong twoi day ciing la minh chirng
cho viéc phuc héi dac tinh vé mat nuéc va co hoc khi
hydrat héa dwoc thuc hién day du [5].

Khi xem xét d6ng thdi cd ham lwgng 4m con lai va
tinh trang vo khuan, cé thé nhan thay rang quy trinh

doéng kho két hop chiéu xa 25 kGy trong nghién ctru
hién tai dap (rng day dd céc tiéu chuin quéc té hién
hanh d&i v&i san pham mé xwong. Cu thé, ham luvgng
nudc con lai sau déng khod dat trung binh khoang
5,2%, thap hon ngudng téi da 6% do Hiép héi Ngan
hang M6 Hoa Ky (AATB) quy dinh cho m6 xuwong dong
kho nham dam bao d6 6n dinh vat ly, hda hoc va sinh
hoc trong qua trinh bao quan dai han. Bén canh do,
viéc chiéu xa 25 kGy d3 loai bd hoan toan vi sinh vat
ton du, dat ty 18 100% v6 khuan, trong khi nhém déi
chitrng van con téi 25% mau duong tinh vi sinh, qua
dé chirng minh vai tro bat budc cta budc chiéu xa
trong kiém soat an toan sinh hoc [6, 7].

Su k&t hgp nay khéng chi ddm bao gidm thiéu
nguy co nhiém khudn chéo va loai bd mam bénh
tiém &n, ma con duy tri dugc dic tinh cau tric — co
hoc va kha néang tai hydrat ca mo, nhw d3 duoc ghi
nhan trong nhiéu nghién clru qudc té vé mé ghép
xuwong sau déng khd va chiu xa. Nhu vay, co thé
khang dinh rang gia tri d6 4m con lai 5,2% cung vdi
trang thai vo khuan tuyét d6i dat dugc trong nghién
clru nay 13 phu hop va nhat quan véi cdc chudn muc
thuc hanh quéc té, tao co s& virng chac cho viéc trng
dung |dm sang an toan cac sdn pham xuong ghép d3
qua xt ly.

5. KET LUAN

Quy trinh déng khd chuan héa bing mau nhé 1
cm? két hop chiéu xa 25 kGy tao ra san pham xuong
ghép ddp ng dong thoi hai yéu cau cét 16i: 6n dinh
am va vd khuan. Cu thé, d6 4m con lai trung binh
~5,2% (< 6%) phu hop ngudng chdp nhan quéc té cho
mé xuong luu trir dai han, trong khi thlr nghiém tai
hap thu nudc 10 - 15 phut cho thdy ham lugng nudc
phuc héi xap xi xuwong tuoi (~66%), chirng to ciu tric
vi mo va khad nang dan nuéc dugc bao toan. Dong
thoi, chiéu xa 25 kGy dat 100% v6 khuan (nhém chirng
25% duong tinh), khang dinh vai tro diét khuan bat
budc. Nhin chung, cach chudn héa kich thwdc mau
gilip déng nhat cac yéu td anh hudng, qua dé giam
bién thién va nang cao tinh tai lap cla két qua, toan
b6 quy trinh cho thay tinh an toan, &n dinh va phu hop
chuan quéc t&, san sang cho ¢ng dung |am sang.

6. KIEN NGHI

Nghién clru nay 13 co s& khoa hoc ban dau dé
trinh Ban Gidm déc xem xét phé duyét, tién t&i chuan
héa va dua quy trinh ché tao xuwong déng khd chiéu
xa vao hoat déng chinh thirc tai don vi Bdo quan Té
bao va Mé — Bénh vién Trudng Dai hoc Y - Dugc Hué
trong thoi gian tai.
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