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Preparation and Properties of Banana Microcrystalline Cellulose/PLGA
Mesoporous Material Loading Mecobalamin
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Abstract:A mesoporous material loading mecobalamin was prepared using mecobalamin, banana
microcrystalline cellulose extracted from banana fiber and poly (lactic-co-glycolic acid) PLGA. The
products were characterized by SEM, specific surface area and pore size analysis (BET), thermogravimetric
analysis-mass spectrometry (TG-MS) and FTIR. The drug loading content,encapsulation efficiency, and in
vitro release rate of mesoporous material loading mecobalamin were studied by UV spectrophotometry.
FTIR analysis showed that the main component of the prepared banana microcrystalline cellulose was
cellulose. The BET results showed that the average pore diameter [ 4V (pore volume)/4 (surface area) ] of
banana microcrystalline cellulose/PLGA mesoporous material loading mecobalamin was 17.89 nm. TG-MS
results demonstrated that the decomposition temperature of the mesoporous material loading mecobalamin
was about 300 °C. In addition, the material had a great controlled release for mecobalamin and the drug
release followed the zero-order release kinetics.
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Fig. 1 SEM images of banana fiber microcrystalline/PLGA
mesoporous materials, (a) mesoporous material
without drug loading, (b)mesoporous material loading
mecobalamin

50

a

S
(=]
T

W
o
T

—_
(=]
T

Adsorption isotherms

Adsorbed volume/(cm®/g)
[\*)
(=)

(=]
T

) Desorp‘fion isothe‘:rms

710 1 1
0 0.2 0.4 0.6 0.8 1.0
Relative pressure/(p/py)
8
~ 7 I b
o
S st
S 3 -
3 2l Adsorption isotherms
2 L
5 1
5 0F
< 1t Desorption isotherms
_2 L L L L
0 0.2 0.4 0.6 0.8 1.0

Relative pressure/(p/py)
K2 (a) REANIBEA (b) BFEHAN LR N,
R - 5 o 52 2
Fig. 2 Isotherm curves by N, adsorption-desorption of (a)

mesoporous material without drug loading and (b)
mesoporous material loading mecobalamin

2.3 LISMRIEDHT

TR Y Z AN LL IS UL E 3a. I 3a
A%, 3340 e 4b Sh—OH fH1 45 % 3h 51 G W Wi 0
2899 cm™' 4bA—CH Mg iR sh 5 kM AR IR shig, X
JE A -4 2 BRI 5 1734 em™ AbJ 2 47 4k o



5 3 PESRUE, S 3T R B LT AE R BT /PLGA o FLAT Rl 55 S 1 BE +371 -

O SR S 0, 150 BH B B AT 4 L R A AT
Yo R BIAFAE s 1639 em™ Wb WU 7E, 2T4MERE
5 K 5 R A S A R AE IR I FE 1500~ 1750 em™!
A, PR E A AT E"T; 1052 em™ AWK [
ToF 4 Z R E B =C—0—C B R 45 iR s, &
LY F A RRIE R O, 3@t Bk dr e A, Bl A
WA RN R E R R, Aok
YR FARTRER S

ARG FLA R RN 2R P 4 B A FLAA L B £ 51
WL 3b A1 d, miE 3b fild ATLIES], 1E 3450~
3465 cm™', 2920~2940 cm™' BRI FLATRIER A 0
W, b, 1E 3450~3465 cm ' 4bh—OH AU 45 4R
B, 1E 2920~2940 cm™' ALAYIR A T C—H B
FRsEIE. B 3c MHE AWML IMNER, TE
3340 cm ™" b JE N—H 43R sh W g . 425 9
7E 1280, 1080, 610~630 cm™' &b Ay HRF W Ui I HF 7
Bl 3d 0 H il B R LR 2 I /PLGA A fLATRLAT
AR v R 1ok, HIE 3d 518 3¢ i BB,
ot BH R e 25 W 0k £ 3R AR A FLA L

d
610
1740 1640 1280
1080
3450 2940 , , ,
c
1630
1280
2900 1420 630
3340 1080
1 1 1 1
b
2150
1638
2920
3465
1 1 1 1
a
1734
1639
3340 2899 1052
1 1 1 1
4000 3200 2400 1600 800

viem™

K3 (a) HmESHERMS. (b) REANEL ()
F S e 25 )0 ()48 At e A F LA L 2L ]

Fig. 3 FTIR spectra of (a) banana microcrystalline cellulose,
(b) mesoporous material without drug loading, (c)
mecobalamin and (d) mesoporous material loading
mecobalamin
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Fig. 4 TG curves of mesoporous material without drug
loading, mesoporous material loading mecobalamin,
PLGA and mecobalamin
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Fig. 5 Mass spectra of (a) PLGA, (b) banana cellulose
microcrystalline/PLGA mesoporous material and (c)

banana microcrystalline cellulose/PLGA mesoporous
material loading mecobalamin
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Fig. 6 Ultraviolet absorption spectra of mecobalamin
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Fig. 8 In vitro release curve of banana microcrystalline
cellulose/PLGA mesoporous material loading
mecobalamin

FHARA IR & o0 250 BRI 8l 1 B
TR . — R . Higuchi 2
Ritger-Pappas J7 #2455, XF&l 8 Wiy Bit Bt £k
PTG, Z5RILE 1. HICRE R R, THRE
JRTT R X P e 245 ) SRR Sl e A AR B B 48053
SOOI g B2 Bl A I N 2 101 MR8 R 39 e oA
R RE 2 7 2, 0 T 7 3 1) 9 A8 il 351 JFC 24 4 g i ok
ABNEY, — NG —HE Higuchi K&, FRE
B, 3 HE v — A o i PR B 2 e R PR 2 T AR
AU AR SCAR R A A AT A R IS /PLGA. A AL
MR BB ) & O AR R, Iz LA R
BASLBRARE, L) . JFO N FLIE 254
REMEEM 2R etk . BEMSERLA. 24599
FERUR th A G a5 Rt — 20 3R, LA R
YR AT B R CT R, U RA X T F R T
2 B A B AT E R T /PLGA A fLA RHE —Fh R
U B DR R EAR

R Y RBURI AU SR

Table 1  Fitting curves of cumulative drug release
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Zero order equation M,"=0.012~0.1043 0.9154
First order kinetic equation ~ M=—1.9773(1-e *"*")  0.9007

M=0.1169¢"2-0.2591 0.7726
M=0.4057"%%1° 0.9021

Higuchi square root law

Ritger-Pappas equation

(DM,: the cumulative release of a period of 7,

3 it

A ) A AT AR AT AR, R T
e A HE LT 4 R I /PLGA A ALAEL I, %58 T HAM
WIEHL . fLAe . IRPEREMZG YR PERE . BET i
KW, BV EE A LR BUR/PLGA A fLATRAY

FHFLAE A 17.89 nm, FLAETF A FL RO BRIE ;
SEM #il TG-MS M, AfLArEH R T H & ; &
ANBESE YR R, 7E 24 h BUBOICR RN, BEURL
FEARE] 10%, 60 h 5 RRBEMEILE] 77.3%, 72 h
Ja LGP TP, R BIZO R A e L 3
T—EMEREN. AR BOETEE R 12
TR, FRRUEA AL 4 R W /PLGA A fLAF R XS
T F Al e 7 R — AR A B R A

SE

[11  Gan L, Qian M Q, Shi K Q, ef al. Restorative effect and mechanism
of mecobalamin on sciatic nerve crush injury in mice[J]. Neural
Regeneration Research, 2014, 9(22): 1979-1984.

[2]  Pang Wuyan (JEI3HE), Yan Fenglan (iZ]JXUx(), Li Li (Z=#). Clinical
observation on treatment of 62 cases ofdiabetic neuropathy with
micopol[J]. Modern Journal of Integrated Chinese and Western
Medicine (B PH EE 45 A 2% ), 2000, 23(12): 2353-2354.

[3]  Jia Lianshun (3¥i%/lit), Li Jiashun (Z=5Jil). Spinal trauma surgery
[M]. Shanghai: Shanghai far East Publishers ( [-¥#i#s ikt
2000: 194-196.

[4]  Lv Hong (H%%), Li Jashun (ZEFI), Ye Xiaojian (MBfd), er al.
The study of methylobalamin slowly release from DL-PLA/CHI
compound membrane as carrier in vitro[J]. Journal of Spinal Surgery
CHHEAMB4IR), 2003, 5(1): 290-293.

[S] Zhang L Z, Xu L, Li G C, et al. Fabrication of high-strength
mecobalamin loaded aligned silk fibroin scaffolds for guiding
neuronal orienta-tion[J]. Colloids and Surfaces B: Biointerfaces,
2019, 173: 689-697.

[6] Huang Yueshan (¥ % 111), Zang Songtao (JEFAF), Wu Xiaoming (554
BH). Preparation and release of polylactic-co-L-alanine[J]. Chinese
Journal of Pharmaceuticals (FF [ E£ 245 Tl Z%), 2005, 36(3): 158-160.

[71  Siqueira G, Bras J, Dufresne A. Cellulose whiskers versus
microfibrils: influence of the nature of the nanoparticle and its
surface functionalization on the thermal and mechanical properties of
nanocomposites [J]. Substance , 1976, 5(15): 111-116.

[8]  LiXiaojian (2% ), Liu Hongxia (XIZL &%), Wei Chun (&), et al.
Preparation and characterization of sisal cellulose microcrystal [J].
Polymer Materials Science and Engineering (%43 T #HEk: 5 1T
), 2012, 8(28): 161-166.

[9] Pang Jinying (JE4BHE), Mo Xianzhong (3£3% ), Liu Yuxin (XI4E
E). Preparation and characterization of flame retardant banana fiber
reinforced PLA composites[J]. Chemical Industry and Engineering
Progress (Tt T.i#E i), 2015, 34(4): 1050-1054.

[10] Pang Jinying (JE4#2%), Mo Xianzhong (53 i), Tan Dengfeng (1%
% &), et al. preparation and application ofbanana cellulose
microcrystalline/polylactic acid aerogels:ZL201510399833.4[P]. 2015-
07-09.

[11] Sun Xiaogiang (f/)Ni#), Liu Yang (X1#%), Chen Liang (Bf5%), et al.
Release of cross-linked hyaluronic acid bearing doxorubicin
hydrochloride[J]. Chemical Industry and Engineering Progress (f£.T.
), 2015, 34(11): 4054-4058.

[12] Wei Liang (¥ K ). Studies on cobalt catalysts supported on
mesostructured cellular silica foams in fischer-tropsch synthesis[D].
Suzhou:Soochow University (i K2), 2016.

[13] Jiang Tingda (##£K). Lignin[M]. Beijing:Chemical Industry Press
(b2 Tl e fiRAL), 1991: 42-46.

[14] Calvo LF, Sanchez M E, Moran A, et al. TG-MS as a technique for a
better monitoring of the of the pyrolysis, gasification and combustion
of two kinds of sewage sewage sludge[J]. Journal of Thermal
Analysis and Calorimetry, 2004, 78(2): 587-598.

[15] Yang Feng (#X), Zhao Wei (#£%5), Zhang Qian (5K /X). Preparation
and in vitro releasing property of aspirin-montmorillonite-chitosan
sustained-release microsphere[J]. Journal of Functional Polymers (3
fER 2 F244R), 2010, 23(1): 29-34.

[16] Huang Yan (¥5). Molecular weight determination, thermal stability
kinetics of S-CD ploymer and the influence on water-soluble drug
release[D1. Guangzhou:Guangdong Pharmaceutical University (J Zx
22 5%), 2007,

[17] Ye Yujie (M-EA), Li Fang (Z55), Ren Dequan ({EfE4Y), et al.
Origin software was used to fit release rule in vitro of preparations
[J]. Journal of Mathematical Medicine (E{HEEZy2fA%), 2014,
27(1): 93-94.

[18] Ye Yujie ("' E7R), Ren Dequan ({Tf#4), Liu Song (X&), et al.
The study of origin software was used to fit the Ritger-peppas
equation of the erosion type carrier drug delivery system[J]. Asia-
pacific Traditinal Medicine (. K54t £ 25), 2014, 10(4): 62-63.

[19] Cheng Kun (F£}). Study a new kind of drug delivery system follow
the zero order release-round matrix tablet[D]. Nanjing: China
Pharmaceutical University ("' 2581 K2), 1999.



