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Abstract: In recent years, the phenomenon of glass transition has been gradually applied to the field of phar-
maceutics. And it exhibits important influences on multiple operating units of pharmaceutical preparations, and the
properties and storage of pharmaceutical intermediates and products. At present, it has been widely used in the
process of preparations such as drying, granulation, coating, tableting, holt-melt extrusion, cryogenic comminution,
and so on. Meanwhile, it showed guiding significance for the process of preparation intermediates and their products,
such as solid dispersion, microcapsule, liposome, particle, tablet, and other preparation intermediates and their
products. Therefore, this article conducts a detailed analysis and systematic summary of the application guidance of
the phenomenon of glass transition in the preparation process, and its influence on the preparation intermediates

and products, so as to provide theoretical guidance for preparation production and product storage.
Key words: glass transition; amorphous; temperature; moisture content; pharmaceutics; stability
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Table 1 The application of glass transition phenomenon in the pharmaceutic preparation process
Material Method _C_hange of glass Application Reference
transition temperature (T,)
Mulberry juice Added 35% maltodextrin 1 (13.03 °C—67.88 °C) The yield of spray drying products: [13]
(MD) T (0—43%)
Shuang-huang-lian Added 5% leucine T (58.3 °C—68.6 °C) Avoid sticking to the wall during spray [14]
drying; yield: T (39%—73%); powder
flowability: T
Schisandrae Chinensis Added 40% MD T (30.67 °C—66.32 °C) Avoid spray drying to stick to the wall; [15]
Fructus yield: T (35.09%—60.85%)
Bovine plasma protein  Added 5% inulin 1 (16.31 °C—48.35 °C) Processing freezing temperature: 1 ; [16]
costs: |
Qiju Dihuang pills Chose the drying temperature ~ / Avoid crusts and cracks during the drying [17]
point by T, process of pills; times: |
Ju'anshen preparation ~ Added 50% MD 1 (22.07 °C—58.88 °C) Avoid the sticky roller phenomenon of dry [18]
granulation; yield: T (30%—71.1%)
MD Added 20% moisture content | (110 °C—70 °C) The process of fluidized bed granulation [19]
was improved
MD Tableting temperature exceeds / Tensile strength and delay dissolution of [20]
10 °C of the material T, tablet: 1
Poly (DL-lactic acid)  Added 1.3% moisture content | (49 °C—37.8 °C) Release of tablet: | [21]
Ethylcellulose Adjusted the coating / Efficiency and effectiveness of coating: T ; [22]
temperature by T, the phenomenon of cracks during curing of
coating film: |
Diclofenac sodium Added coating materials of 1 (22.07 °C—58.91 °C) Chose the best coating material by T, [23]
different T, (30 °C - 80 °C)
Eudragit® RS/RL Added different proportions | (63 °C—46 °C—38 °C—29 °C) Chose the proportion of addition; the [24]
of triethyl citrate (0—15%— effectiveness of coating: 1
30%—45%)
Acrylic resin 11 Added polyethylene glycol | , to below coating temperature ~ The tableting properties of the coating [25]
(PEG) 6000 layer and the tensile strength of the
tablet: 1
Maleic rosin Added 20% dibutyl sebacate l (91.4°C—72.8°C) The elastic modulus of the material: | ; [26]
avoid material fracture
Posaconazole Added carriers of different T, 1 (60 °C—170 °C) Chose hot melt extruded carrier materials [27]
by T,
Indomethacin Added 15% PEG8000 | (47 °C—12°C) The influence of hot melt extrusion on [28]
drug stability: |
Posaconazole solid Added 10% triethyl citrate | (168 °C—125°C) The operability of preparation and the [27]
dispersion (SD) dissolution of extrudates: 1
Poly-oxyethylene with  Compression temperature / Yield pressure: | ; compressibility: T [29]
polyoxypropylene around T
copolymer
Black garlic powder Crushing below T / Powder yield: T (32.5%—95.5%); [30]
flowability: T (angle of repose, 56°—49°);
solubility: T (96.7%—98.4%)
Toad venom in Xinbao Crushing below T, / Yield of fine powder: T (90%—95.7%) [31]

pills
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Table 2 The application of glass transition phenomenon in the preparation intermediate and product

Material Application Method Reference
Nabumetone SD Characterization of The higher the T, value of SD, the better the thermal stability [50]
thermal stability
Lopinavir SD Judgment of drug That the mixture of drug and carrier material has two or more T [51]
compatibility indicates poor compatibility, and only a T, indicates good compatibility
Bicalutamide SD Judgment of drug All SDs with different ratios of drug-polymer have only one single T, [52]
compatibility which indicates that the drug and polymer are compatible
Carbamazepine SD Prediction of the The measured value of T is less than or equal to the predicted value [53]
force between drug (GT equation), there is no interaction between the drug and the carrier,
molecules and the stability is poor; while when the measured value of T, is greater
than the predicted value, there is an interaction between the drug and the
carrier, and the stability is excellent
Limulus peptide microcapsules Affecting microcapsule The embedding rate of the microcapsules can be improved by adjusting [49]
embedding rate the value of their T, which is controlled by the water content
Grape seed microcapsules Preparation of The microcapsule is protected from oxidation, browning and flavor when [54]
microcapsules microcapsule wall is in a glass state
Hawthorn fruit microcapsule Preparation of Compared to the extract powder, the stability under light, heat and [55]
microcapsules oxygen conditions 5 weeks of microcapsules in the glass state is
improved, and the preservation rate is still over 90%
Risperidone microspheres Drug release prediction Compared with crystalline drugs, amorphous drugs are easy to dissolve, [56]
and release speed: T (over 42 d—37 d), delay time: | (21 d—8-18d)
Algae oil microcapsules Affecting microcapsule The embedding rate first increases and then decreases with the decrease [57]
embedding rate of T, (water content: 1)
Fish oil microcapsules Affecting microcapsule The embedding rate first increases and then decreases with the decrease [58]
embedding rate of T, (inlet air temperature: 1)
Polylactic acid-glycolic acid Affecting microcapsule The best embedding rate is obtained by adjusting the preparation [59]
(PLGA) microcapsules embedding rate temperature above T,
PLGA microspheres Prediction of drug The prepared particles below T, show open pore structure and promote [60]
release drug release, and particles above T, with a dense matrix and smooth
surface, which hinder drug release
L-a-Dipalmitoylphosphatidylcholine Preparation of The ratio of polylactic acid (PLA, T, is 45 °C)/polycaprolactone [61]
liposomes liposomes (PCL, T, is =60 °C): 1, the release of calcein: | , the degree of
encapsulation: 1
Quercetin multilamellar liposome Characterization of After being coated with polyelectrolyte, the T, value of liposome is [62]

thermal stability

increased from127.2 °C—141.5 °C, and the thermal stability is also
improved
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Continued
Material Application Method Reference
Resveratrol, blank liposomes and Characterization of Compared with blank liposomes (T,: 174 °C) and resveratrol liposomes [63]
resveratrol liposomes thermal stability (T, 241.5 °C), resveratrol (T,: 271.8 °C) exhibits better thermal stability
and worse lipid bilayer structure according their T, values
Seabuckthorn leaf extract and its Characterization of The value of T,: 1 (227.99 °C—271.05 °C), the thermal stability: T [64]
liposome thermal stability
Pravastatin lyophilized liposome Preparation of Trehalose with high T, is chosen as freeze-dried protective agent, T, and [65]
liposomes the protective effect are improved
Trehalose and hydroxyethyl starch ~ Preparation of Sugars in glassy state can protect lipids and cell membranes, prevent [66]
liposomes phase change or crystallization, and reduce the possibility of membrane
fusion during drying
Sucrose and lecithin Preparation of Controlling the operating temperature lower than the T, of sugars can [67]
liposomes prevent solute leakage
MD particles Controllingthe particle  MD particles with high T, has voids and smooth surface; MD particles [19]
surface morphology with low T, appears wrinkling and folding phenomenon
Polystyrene (PS) microspheres Controllingthe particle T is chosen as the end point of the copolymerization reaction, the PS [68]
surface morphology powder with irregular shape and rough surface is copolymerized with
styrene through ethyl acrylate, thus, the smooth microsphere with
controllable T, is obtained.
PLGA drug-loaded nanoparticles Prediction of drug When T > T, the sample shows burst release (93%); when T < T, the [69]

release drug release of sample decreases (40%)
Risperidone Microspheres Prediction of drug With the water content of the drug increasing, T | (below body [70]
release temperature), the flexibility and diffusion coefficient of the drug:
T (3-4 orders of magnitude)
PLGA Prediction of drug The drug releases rapidly after 30 days in the release medium (37 °C) [71]
release with the T, decreasing to below 37 °C
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50 K B\ 0274, itk (T,~50) K Jt SD i (I A48
{ELRET06 T, 00 SD, LA U8 £ DR o, LY o116 59
5] k2 SD I 1 8 0, T A 2% T 1 ¥ 2 T 45 g0,
U, F 9T AT I 0 i A RO AR AR R, 4R 85 SD I T,
{8, WA 5> F bk, AT 75 # B 2  Frank 50
44 6 5 FLE A ) T, (B B AobT R 5 28 T 21 % SD,
AT F B R B, 3 b T (R 7, U SD () T, {8
5, K P .

W0 R B, 25405 R 8 b th 2 0 SD R
PETS), 25 2GR B 52 4 FL A, TR 7 A R
SRR, BRI E AR, 259 5 B, SHEL 5

EEZA T, RNLW S BAR AR, BHAFAEL
Ty, WL BAA R W Li S5BUTE ]
1S VTS5 SD B R IR, 1 VT AR5 5 EAAR M R P 465 B8 B
JUAE AN [ LG A9 PR B VR B A R A PR A T A T
IKILARH 5 EC AR LG T RV EIR &Y R et
AT AE . 45 A SEEGUE I, Rl > T (8 14k &,
BITE 16 h W R A 45 S LA, 1 I TR 55 5 T4 A R
BEMIZEPER 2 . FIFE, Tho Z5B2 DL L & i Al 3R 20
EE s 5 T Ay 28k 1 1) % SD B, R I 4 25— SR S W el
N1:10.2:10 F13:10 (wiw) i, BT f 1) SD #5 2 A s —
(1T, RHZYA RSV A B VE LT o

MY RN E A AL T AR SR AR, SDIT,
L & 7] J# i Gordon-Taylor (GT) 2 it 507 (T, =

X, T, +k-X,-T . ‘
—= 2 Ty M Ty, 40 B9 2 AN R
X, +k-X,

PRI Ty, Xy 0 X, 73 ) D9 25 0 AN 84K 1) o B 73 B, kO
#0), 1H.SD i) 2% 417y [ 4R A 2 BEAR TR A IR, 3L
T SEINEL 55 TROIAE A7 A2 i 72 , 12 D 22 7T 41 1Ky 245 ) A 4%
PRI A AR P 9 55 o 2 S AR /D T B0SE T B e
I, H S 45 & s KT LA & g s, R
AR IR E M2, R A AR vh 5 AR 73 B A
iU, 2 T SEAE K T BN I, 30 25 A
BAR A A PELT, R tE T, 4 Ueda SESI7E il % K
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75 SD I R B, AR EHT B R  L-FS =R 73 ) 5
ZiM) s IR A, Ty SEIAE S5 T FOME, Jo AR BAE A,
140 "CRAEF ML, h RARE; U =JuiR &R,
T, S AE AT B (80.8 °CHAY IEffi %), £ 40 °C 21
T2 HRKRAER MR, FREERR EERE.
22 WE

BEXS 20 BB K SR R R AR OK B Rk L 5
RN R 254, — ks AR L BSOSO E, B&
ICEAE (Z59) X506 R B OK o IR RS e, 1 5 FL RS 2
P, IR A RS o BB A AR B G A T 1Y
2 3 R TR AN 2 R ISE T T R T B
56, B B 5 .
221 WMEGIZE CUMIEREL T BIEESN, B Bk
RN, KL 8 25 B 2% ~13%, 14 R EEFE R is
10'2~10% Pa-s, 7> T I8 B /UK, 1k R 019 L
SRR BN, 4 F A B3 S S SR R IR, 7R —
P2 F BRI 7 S0 AR A R B SR R, AT S 3
XF A A RRY . H 2, MR R T T, 474
BUZ B R R R B BB T BRI R BORGE BT
NI B0 b B S T8 R, AR 56 54 B PR 0T,
PR, R BE A G T, & MR RIRJE PR R T,
PAF, R BE AL T B3 s, AT k2> o T3 72 R
M5 SRR . 40 Zhang 549 LRI H7 411 R 5k MD S &
EEERT, HGAE 40 COR AN ANER E I R $2 EUA) 1] R
TR, M3 T TN 141.4 °CHUME &M FEE, Fooe M B35
FeiE . Gao ZEESIR F s 55 -1 ik ) £ L A IR HAE, R
BB 3 75 O B A O VARV 25 R I A7 5 A s 1 s
SEVER TR R, BARFFRIE90% LA L.
222 BUIBER LI A2 FUORMA K R
ISR R, 35 T K. FLRBGZEEM A
KRG, KT A T840 Ty . B30IREE
KR IR, MR T 380, ZRRET K B AR
oy TN PEREAG, AR SKED &, T,
B2 /N, FaE e S AR T . Xie UL T &
4 BER R E (0.5%—1.0%—1.5%—2.0%—2.5%) X fil
T (1) B B A (R e, I B AR N S R BRI AR A B
# (67%—75%—83% —81%—72%). Zhang ZBeIf 57
TR R I35 e T A MR 6 B Y K B (50%—60%—
70%—80%—90%) & in 2 SE 3 N jE T M (66%—
74%—93%—87%—75%). [K I, 7F il % M BB 75 &
PR ) L2 K

WE Ak, BE 5T B A2 e S B R FE (0 v R T
Ja BEAR I AR R 3 o 7E — g I P Bl P, e v ARk X
P 2 TR ek e, 4 R T AR B, R B 3 S A
TE R, RT3 2 (H I vy R 3 KGR BE 2 5 A 32 AN

Rz . DR, 7K R F AR E M YE N .
Zhang 2B 5T T 1E XU B (160 °C 170 °C . 180 °C .
190 °CH1200 °C) s 1 i il & G 1 Z2 f 52 ), I 44
2 [ 3 R P T o 32 38 0 S 2 98 (56%—
79%—80%—85% —76%). i Nomura 25081 £, 3 i
R m B T, UL b, AR - ¥R 4k LR ALY (polylactic
acid-glycolic acid copolymer, PLGA) 13 % i& 2| &% £ 1
WA, BRI .
223 B SRAAMMLL, T2 0058 ¥ 249 1%
A PERT, PR T3 I W 24 e TR AR B AL AR, N
T TR Z5 PR I G Luan S5 5 1) 355 i A ek v 45
RG5O R R . 5 SRR, A b T4
2, o8 TE 20 5y AR, TR TBCEL IR (42 d LA E—
37 d), I AR A (21 d—8~18 d). [F]IF, il £ I FE
SRR, 10 Vay SEE0 5B 1 i) 4% iR B % PLGA
BRI B MR, 7E 10 °C TN il 2% [ 0N 27 P L4
K8, AR T ZIPRE I T 2 B T T, 2 3808
FS S L ORI 6 R T, PELAS 25D RE T
23 BBRiE

WA SR, BB A AR I RAE G A B F 9 R A R
5 Tk ok (0 D, R Do A ) 6 3o R R AR AR Y
16 RO FAR T P R RAE A S e A7 5%

B, Ty AT AR A i o A ) &b R e AR . 7E
i) % HE o A IS, e BRI 7K i B P O SR A
AR e S i RS I T o TR RSR BIPE R 5 T,
AR, WITEBROR, RBPIIEBR /N, T . Flandez S5 1A
FuT PR R B B R LR (polylactic acid,
PLA) 1% CL N B (polycaprolactone, PCL) ) EE 43 %} L-
o= AR PR T R P L0 o A X J g o A B A 4 1)
R, R I PLA (T, 45 °C)/PCL (T, -60 °C) Jt i, i
KRBT 3G 58, X5 T J= AR PR BRI, 96 5L B (1 A7
F7 FE S, 5 26 AR BT A7 1) 7K AP0 605 8 A R TS B gk 2> |
FEFERE 0

FLIR, T AE W] LKW i o R A e R AR 5, T, 18
FOK, B RaE VRS . 0 Jeon ZEOART 5 &% B, AH EL R
B URTE (M R 2 Tl oA, i 78 SR L ot (SE SR ME 5 0%
AR R ) 1) 2 2 IR AR R e PR T v (T 127.2 °C—
1415 °C). Balan¢ 5804 T AF Jy (5 227 B L 2% I B
AR K 19 2 I R T A R R s M ) VIR, R T,
1853 % 4 271.8 °C 174 °CF1 2415 °C. SR KW, A
FPiREA RIFARES, B5 RS FELS &N
T o Ghatnur 255458 i T %70 ol 52 BU J H g
P B E AT T AR AT, 3RS T RS

FRIR, Ty 78 v AR A IR A VR T R4 70 (9 328 R A 4
FE i T BRI, HR TR R T i o A 2 1) V0 il
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HIG, FBH BB, W7 WA T M
FHME R GR75 LLEE S SE IR . 1 Sylvester 25150 T 1
AR AT VR i AR B O B R A, T R TR
o (R SR AR N R R TR A IRk, PR TR 45
B UD B R T B K &, AT AR AR T T,
(85.91 °C—132.18 °C), MM = A= B2 4f (1) R 47 25 2R, 19
FIWIR AR B % BRI .

W 5 A AR TR 47 771 [ — RS8R (dimethy
sulfoxide, DMSO)], il fiF Jii 4 75 ff- 175 J5 DR AF 3 1, (275
AR KIIRAE, A . HATiEH 44 DMSO 5
o T MR & 3 v Ty, A XURE (REWE VI3 0E) IR &
W) (RN PR L EEVE R 5 S Mk g e ) S, 10
T IAVAH ELAE FH S K sth PR B R AR B AR 2 T IE R 2, [ 1k
L5, I AE-80 CCHUW AR BB R A7 .
Yuan Z517E DMSO At J7 178 i1 25% SRR 70, $
BE T4 T, (-118.2 °C—-67.0 °C), M 1fif FEAR it 1730 72
HHEL 4R, 76-80 °C MR AT KA 14F . Sydykov %18
RILAIN T 5% DMSO HIFR UL R MR B4 T, 4-101 °C
i, 7E-80 °C& 1t T A7 1K Ja O/ B 28X N 30%, J&
TN E BB R & 1 T 48 i 21077 °C, 35 LR IR B e 4
151 21 98%, 34N H J5 TR B ZAT51% 90%.

WG A, R A% PR 3 A e AR X i TR A P o % o R
PEJRA 2% %20 . Chen S5O\ i 28 1 385 35 46 ] LA
BEL 1 g 53 A R FE -t 0ok A2 Hp ik 5 B0 PO . X 2
BT i 5 A RS 200 P P 35BS A4S (V0 0 S AT R4 g 2 R0 441
JE, 7 1k AR AR AR BUAG o R, BESR B4 IS, 3B AT LA
B 1E 5 5 A 200 PR PR Al PR S A b, T FRAEG T JBEAE
Tt FE R Bl A RO ATREE . Sun ZEOTMH R 7T R B, 24
TR FEAR T B 28 T I, ¥ I AT A o i U R 185 2
R T G 8w T T 0, e S DR BUE K
7 Bf 30 25 R v Joi it s £ 3% A e A R AR T T I B8
B0 73 A1 2 BH T A B SR B w1 1 IR B Ak A ) 4k
AE, MR 1k 975 5 i
2.4 R

BIF 5 3 T T i v ORE T, DA e HE a1,
O FINFLER AR (B REREF NI o= F 2K 20
A- 4 W BE 5 2K 2, 06 A H I TR S 0K TR 2%); @ 18
I3 FHE LI NARAE NI BOR AR AR R B R [, 15 m 5
EWV T A AR R BN e 7T, @ X AR Bk
MRS R SE M AT 3%, SR R AR 4 . Yao Y
R O — CIF R R i BRI, R R R
AT T AT IR AL B, 7E ARBEE R R AR
B -CH=CH, A s K 40 7 B B &, i — 0 R & 4K,
PRSI B, T SELAS B Bz 3, ] 4 T i A SR K
LM (PS) Bk (T,: 94.5 °C—116 °C).

WU, A T b o R &S . a0 Avilés-
Avilés Z09% B T, (1K DE) MD [ 03 2 11 % 9 H 2.
ERAE, RERE K2R R 48, TR A 2 7 E R T
T BRI T, (75 DE) MD ¥ 38 1 A S, R
FREEGE 0 KL, 51T SEEHIN R . AL,
Zhang SRR T 15 g F T 3L 58 S B 4 0, BAAME AL
T« 2 THI R (1) PS K 2K 9 JERk, 38 ik 7 05 R £ R 5 1
BRPIRAF IR IR LT, 1930 T, AR 6 PS Tk

A, BEVRERRERAE S T, A K. SR ELE
T, UL LB, SRAPIRER 1 4 11T R 2 A0 [ e AR AR I,
TR A YRR AR S 25058 i AW R R 8L
PRILERBE 2 2, HBEAK B NIRRT, PR, it — 20
TR 2SR . I Lappe 251695 52 7 PLGA #2544k
WLAE A R BE T OB AT A, R T TR R,
SRBNYKRL 25 1) ke, TEBARIRE F, 299 e il it
5/ (93%—40%). [FIIF, Rawat 5000 % Bl 1% i il Bk
FRRE TSR 2 B f T fid ok, SRR 5 A 1) T, (50 °C) KT
Wi (37 °C), BE& KA BIE, &K, T, T R 2E
LR, REDZPVERGIN, ¥ 8 R 2 30 3~44
& . Santovefia ZEU%E A AR A: K i &K -PLGA 1 f&
AR N R 79 BB JEUIT 7T O 3R 75 28 L 45 1 .

3 WIEBHHETHMKRESFIINEFRIRA

TEVCAZ I A2, 500 R o e Ak 5 7 i 2 B
ghen BN A P VR L ERE e T E LR,
SO LT, WU E PERE IR, IR AR R . A
K, ERIRIE T A K. WHEVRL T URE,
M AR (temperature, T) > T I 0] B8 & A4 45 &, 45
MR AT (AT =T- T,) I3 KT & 4 &S
FUPPRIR N M 3 R, TN (K 4y 51 T, BRI, P IR
HESE G, FLGE S AR R I AR At A0 AT 1R IR AL
WM, Bl Y. MICAERER T B (BT > Ty),
1A Z %0 B 1% 45 106~108 Pa-s I, 05 TR i R AR 45 4
AR ENEILR, B 7E B o iR P 858 v 2 Ak o 1) 1)
HEAK, 8632 0 45 B 1 2 3% T o 8281

LiuS5BUR I, 29 T T T, o i 0 3% BE b 11 4
A J N AN ER £ S IR, A I IR A R AR Sy A,
T HE B A5 i 5 R SR I A s i BT 1 2k S IR,
LR P 220K, 4 o R0 4 Bl B R R i — 2B i S E
S, A4 58 SR K 70 8 AR R 46 T, 9 71 °CRA AL
TWEE, ££ 4 °CHI 37 CIEAF 56 AT T, AR FE LU AT 7
IR T 24% 1 27%, 25 1 FaE P . Wang 258505
BRI A EREAT T R IT, % T T, 28 46 °CHI T
B, AR T EA RIFMICAAREME. Lutkty
F 4 T T W S 55 TR T R T A N, R IR B
AT 18 FE 7E 43%~64% I, T 2 oK A2 VR BE AR AL A
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64% L TF275% J&, /K or TFAR W, BEAT VA K, ol 2 A
TFA LA MR LR, A 0255 )™ 5 7 75%~92% I,
BEM T UGV A, 31 97% I BERS O 58 4 T8 R MR L 58
A5 Bley MR FL IR IE SEELA Fr AR I 6 il 5 I
iR P I FEE P B NI 184 00, AR o it RO i R A T
PSS

DAL b, 1) 5510 R o ) A B b e A I, 55 DR UE A
R AF 25 AT (6 3)157980838487-901 - it 5 Y I, Il St
A A X 100 B i B R B R, AR LK
50 RS T HOG R FE, R E M R E .
PEAET, LU AFT, DAZE RR L B2, JERE A B X 544
EEAG R ORY, WTTE BREEI . [, BT 7K o0&
(water activity, a,,)~ ¥ % I #2 &= (equilibrium moisture
content, EMC) 5 T, %1l a,-EMC-T R4 I, g4 2Tl
I R 5 M e B A AR R, AR VR RIS T, A 25 °C
() BT, RO HE AR RV R I R o 3 R I 55 K
FEMGIE FRA6 AT, & B0or AL TV B AR E IR IR, &5 Fol
AR AN SNSRI, A5 R T 1 5 o T4 R L R A A
Rascon Z5ER F T, 5 a, KIAHSC LN E T 1% b R
TP A7 1)l 261, RIAE 35 °C Y, a, v 0.241 1, RGt4b
TR, HE D EREM RS 7Ea, < 0.627 %1 N4
PR HE#R RE 8 PR 45 L 45 1 S8 B MR T AN o R AR R 4 AN &
HePl % . Palma-Rodriguez 25 B8V I o v b 4 3 i

1l # PR ML R BB, R INTE 25 °C%F T, a, v 0.328
I 35 A9 i R (10 435 0 o D A7 B T 1) 28 Ak B /0N, 36 W 7E 1t
S AE TR YUK IR B (A T A7 R M S T o Liu 25091 F)
F a,~EMC-T IR 2 B T Wk - i# 47 7E 39.2% LA 1)
Il L9 BE (25 °CI) B iy R FE N g 4h . He
L)y B e AE A E 1, FIH a,-EMC-T IR 3 B T
T HRIBAE 25 °CI BT A 56 A K4y & 5<3.42%, H
I 5% PR A 155 4 o) 38 <18.8% . Song Z5 O 7E i ) I 7%
Ji IR TR 45
4 RESRZE

g5 LTI, 29l SRRk | v T Ak B PR AR
HAFTE BB AL L AR L5, 5 A5 (18 5 A K 43 (1728
B DIRE G o BRI, B 1 10 % A8 3L R L 245 40 i) 591 P A
REAEF SR BAEENE B HATR, 04T
il 77 T2 14k 5 (e 455 Ak S T R ] A B
(AT A7 2% P B T 1) 7007 o i 25

B H RS AEAE— 3 i O BB EEAS i I AEHL
il G AN BT, B EE G 3 N AR B Ay R D
FEEM AR, HENMHAR, @ T,mlle 545 8%
DR 2% A AR V% R0 T B3 7 V2 A s e, ) 5 45 SR 1 vk
WA frt— B, ® HuT R TR S HT,
{18 5% BB T AR AT 7 3 A v A W2 T, A 43
H KT RN G F R SR T 000 51 L VR A 1 3R T, 1

Table 3 The application of glass transition phenomenon in the storage of product

Material Method Change of T, Application Reference
Mango powder Added 80% MD 1 (48.9 °C—108.5 °C) The degree of caking: | (86%—17%); storage [4]
stability: T
Pluripotent stem cells Added 25% Ficoll 70 T (-118.2°C— -67.0°C)  The recrystallization rate during storage: T, [79]
and it can be stored at =80 °C for up to one year
Liposomes encapsulated ~ Added 50% sucrose T (101 °C—77 °C) Retention rate: T (30%—98%, the first day), [80]
with carboxyfluorescein and it is still 90% after three months
Nimodipine SD Added 30% hypromellose T (15 °C—57 °C) Storage stability: 1 [83]
methylcellulose acetate
succinate
Fish oil microcapsules Added chitosan and soy 1 (13.05 °C—71°C) The degree of oxidation: | (66%—39%); [84]
protein isolate storage stability: T
Wolfberry powder Added moisture content | (10.8 °C— -59.7 °C) The critical storage conditions are determined [90]
(13.3%—53.0%) according to the correlation between T and a,,
Schisandrae Chinensis / / The storage condition (a,, is 0.392 at 25 °C) of [15]
Fructus Schisandrae are determined according to water
activity-equilibrium moisture content-T, (a,-
EMC-T,) state diagram
Paprika oleoresin / / The critical storage conditions of carotene [87]
microcapsules microcapsules at 35 °C are determined according
to correlation between T, and a,,
Ascorbic acid / / The best storage condition (a,, is 0.328 at 25 °C) [88]
microcapsules is determined by T
Kouyanging extract / / The storage conditions (EMC < 3.42% and a,, < [89]

0.188 at 25 °C) of Kouyanging are determined
according to the a,-EMC-T_ state diagram
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fiG; MD. RS 8 T, R SRR G R T, (0T
S R B T, % TE R B B T AT T S
56 490 5 45 4 B S T, 4 7 2 L RO B 9
/b, LB 5 B4 R 7 bR U, B4 b 56—
PS40 2 55 R T, 00 A 7 B, B R A
S (0K AN TR T R 4 B SR 2 9 R T
b, R KB 2 o, B 908 07 ik — 26 52 36 90 91 3
SO A5 1 4 £ LA, (RS BB LS TS R IR, OF
Sl 9 5 54 T, 0 7R 1 4 0 B T U 30 A R
B URHHR 5, I PR 6 RS0 45— 1 R T s 1 T,
U 5 U, A HE 2002 P PR 4 B 0
[ B KL, A — 5 48 J B A 260 70077 T 1 S

{E& STlk: WA OT ST SO RS % B AR AR A R
/NBMGK SRS 5 IR R TR 5K MRS 53
H R IE 5B 2 AN e fik 5 S0 4 S K, 19T
S ) B S
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