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Adcetris Brentuximab Vedotin v Lyophilisate 50 mg/vial Trehalose Polysorbate80
Benlysta Belimumab v Lyophilisate 120 mg,400 mg Sucrose Polysorbate80
Besponsa  Inotuzumab ozogamicin v Lyophilisate 0.9 mg/vial Sucrose Polysorbate80
Blincyto Blinatumomab v Lyophilisate 35 mcg Trehalose Polysorbate80
Cimzia Certolizumab pegol SC Lyophilisate 200 mg Sucrose Polysorbate

L-histidine/L-histidine
Cosentyx Secukinumab SC Lyophilisate 150 mg/mL Polysorbate80
hydrochloride/Sucrose

Empliciti Elotuzumab v Lyophilisate 300 mg,400 mg Sucrose Polysorbate80
L-histidine/L-histidine

Entyvio Vedolizumab v Lyophilisate 300 mg monohydrochloride/I.-arginine Polysorbate80
hydrochloride/Sucrose

. ) Trehalose /L-histidine HCI
Herceptin Trastuzumab v Lyophilisate 21 mg/ml. o Polysorbate20
monohydrate /L-histidine

Trehalose /L-histidine HCI
Herzuma Trastuzumab-pkrh v Lyophilisate 420 mg Polysorbate20
monohydrate /L-histidine

Sucrose/L-histidine HCI
Ilaris Canakinumab SC Lyophilisate 180 mg Polysorbate80
monohydrate /L-histidine

Inflectra Infliximab-dyyb v Lyophilisate 100 mg Sucrose Polysorbate80
Ixifi Infliximab-gbtx v Lyophilisate 100 mg/vial Sucrose Polysorbate80
Kadcyla Ado-trastuzumab emtansine IV Lyophilisate 100 mg,160 mg Sucrose Polysorbate20
Keytruda Pembrolizumab v Lyophilisate 50 mg Sucrose/.-histidine Polysorbate80
LumoxitiMoxetumomab pasudotox-tdfk 1V Lyophilisate 1 mg/vial Glycine/Sucrose Polysorbate80
Mylotarg  gemtuzumab ozogamicin v Lyophilisate 4.5 mg Dextran 40/Sucrose
Nucala Mepolizumab SC Lyophilisate 100 mg Sucrose Polysorbate80

D-sorbitol/1.-Histidine/I.-HistidiRelyethylene glycol

Ogivri Trastuzumab-dkst v Lyophilisate 420 mg/vial )
hydrochloride 3350/Macrogol 3350.

o Trehalose/ L-histidine HCI
Ontruzant Trastuzumab-dttb v Lyophilisate 150 mg o Polysorbate20
monohydrate/L-histidine

Remicade Infliximab v Lyophilisate 100 mg Sucrose Polysorbate80
Renflexis Infliximab-abda v Lyophilisate 100 mg Sucrose Polysorbate80
Simulect Basiliximab v Lyophilisate 10 mg,20 mg Sucrose/Glycine Mannitol
Sylvant Siltuximab v Lyophilisate 100 mg,400 mg Sucrose/ L-histidine Polysorbate80
Synagis Palivizumab M Lyophilisate 50 mg/vial,100 mg/vial Histidine/glycine Mannitol

Sucrose/L-histidine
Xolair Omalizumab SC Lyophilisate 150 mg/vial hydrochloride Polysorbate20

monohydrate/L-histidine
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7 T Measurement(MTM)[45], Dynamic
R a) Parameters Estimation(DPE)[46] Py
THE FHAE % TG4k I M % 2 45 (TEMPRIS) [47] A KA
T AR HTEN RS VI R
77 b THAEBR ) Kehie mas il PR
PO MR A% 1 R 4L FRA SRS T AR (RGA)[48]
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2.1 Hhidiy

BT BV BA 3 P BT AR (Monoclonal antibody, Mab) . 657 ¥ B 5 B HUAA (9 157 F & G T 20 22 80 4R 477
H 1986 45— N IRfr 2y Pyt Lok, 23Rk E A 80 Z2ANHht 1. a4 SR Y & kR Ch 15 1 1)
FF 2 Tz W T I A B R ST . H BT T B SR A R A AR 2 il 2 2k
By (Trastuzumab, 7 /i 4% Herceptin) | {44 it B3¢ (Blinatumomab, Blincyto) | T 3 F] & Ba 3 (Infliximab,
Remicade) . F2 Z- Bk B (Certolizumab Pegol,Cimzia) | #j 4z B $T (Secukinumab, Cosentyx) 2. T 4E3k, 44
A 2508 32 BN T RT AR A B OCTE B B R A Y2251 5 . 45 W 4y 4y 10 5 AH DGOSR L A8 F A= W 2L 25 17l
SR G 0 & L 2017 AF L fESh B FDA it fERY S — it Z R R A W R U2 (AR AE WD H 25 W
Trastuzumab-dkst(Ogivri) | Ti. Trastuzumab-pkrb(Herzuma) Fll Trastuzumab-dttb(Ontruzant) 43 5] DA 1%
46 590 B AR Ak T A Gk B AR S L 2 Bk it oE TR T Il 2 R BT Y B A 3 B E Chittps: // www.
herceptin. com/). Bk T GE i R RESS G 5 — PR I HUARZE 259 OURE S Ve BT AR BT 9% o HUAS 77 3 2 g a4l
HERPE . 2014 AF 22 FDA L HE b, 2 A b B9 BURE S U AR, g nk st 2 — A BITE $Tik 259
(Bispecific T-cell engager) , A] [a] B £ 5f fft 88 20 AU 38 i (1) CD19 HrJ A T 4 ff 3= w1y CD13 fioJst . il TR 97 2
A U 4 R 1 09 (AL I PR R FH 1 T 0 1k S50 A7 5 A — R D MO 2 TR B AN % B B R 1 R 30K
H % 1 # Chttps: //www. blincyto. com/).

B T HUME 2R 259, DL A B A g% M e DRy 3 N RE 1Y FRE 25 W b WA R 2R TR DB U . e R
FI T BT BE 2 BR B HURN DUR) R B4 48, TNFo 0 8SURIA T A B e B 19 o1 2240 00, B st o L7 iy e
TNFa G CA PUAS  Hoip oA BN T 461570, 40 1998 45 28 FDA b () 35 I A1) 5 2, 2 rh 4% 725 1 245 BF
RE)EA BT TNFa 355050, 9% K ] E BT — R R 5 BHL BT o b8 SRFE R 1N Bk £ 2 A 5 R B
H5 TNF @8UR 5456 1677 28 KO 1y & o B M HE R AR 8 e Mk 5615 48 Al v 2 B %5 53 (hiteps:
//www. remicade. com/). [FFEVE R F TNF« $E 5 R A UCB #il 250 "I WE & B 58 2 Bk 591 . 2008 4F 3K FDA
LV 50 2 G 28 XU 1 O 4 VR I DG T 48 RO L ME B A R IR T . FR BRI E N IR B ik Fab
R BAR O ALy TNFo il 57). 4b W2 — M JC @ B9 H @7 T8 K (https: //www. cimzia. com/). R T
TNFo 8185, A2 (L) WIEIEY7 A 5 R 5 19 2240 0. 2015 4 i 4216 245 B & 19 95 4 B0 R 1 1l 590
HEAE A RERE A R A AR ALD-17A 5145025 H TR 2 25007l AN EE h 2 HEE
PR B4R B 95 Chttps://www. cosentyx. com/).

WA P 25 W) 02 [ N A W) 245 T 5 ) A e R FL S S e DR A 2R L ROR R RS R EUR. R TR AT DL
& 5 BT 2 W) 0 R R G AE I [R) S [R]ES6 A2 T IR T O A B R SR X AT 2 W SR R W 25 ATl i ke R B 2
SRR T AE H.
2.2 itk - By

ok - B 259 (ADO) 1E Ky B B & J& B I AE IR ST 20 2 — 456 1 TR TE IS8 A5 19 RF S 1k 0 i B¢
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245 W) 5% s A0 L P P DU 0 L ZE SRR T AR USRI L. O & A DR BRI ER 25 W) 4 FDA it b i,
[ B R4 60 Fp L I ADC 254 75 I AR50 19 45 A B B2 B ER THUIR M 259 . 5 AR BB BT 19 25 0 40t 4
TE 22 i R A5 7R vl ik BH SEOINA &%, B I B0 i RE 16 I U BT S AL

HHCRTERE) SUR Y HH L . ADC 25 %) HAT A ) i ) SRAR 22 FE PR X% 57 i ADC 25 ) 767K 23 TR & rh il
fisi 1) T 23R G o 1 L2 9 SR B 4 156 2% % (Drug Antibody Ratio, DAR) B &7 , 75 % W H 3R 2 B 1 1) B 355
U, R T B RSk 25 A F R v DL LA R S R T W, ADC 25 i A R TR . BRTE -
MY s ADC 25988 & R FH 7R 50 B9 B 2X. BLAE 2000 4F , Gemtuzumab ozogamicin (R fit 44 Mylotarg) ff
HEA ADC 25t i A0l TEL = A 50T 2010 AR 1 3% . 7E i B - 4 2 A SO0 B it o 7.
Mylotarg & —Ff#l [a] CD33 #Y ADC 254, th 820 A AL TeG4 Bt 5 A 2 M fi s =R 5 3= 5 A mi . FH 7
BT 2 0 ok 40 M 3 I % (AML) Chttps://www. mylotarg. com/). % #b,DBrentuximab vedotin(Adcetris) ,
Ado-trastuzumab emtansine(Kadcyla) #1 Inotuzumab ozogamicin(Besponsa) 43 5l F 2011,2013,2017 =4t | 1.
Adcetris 23T 30 4ER B FDA HHEMER TR 7 B 47 &bk IR 25 A er I H TR 7 28 W R 40 1 B] AR 1 K 2
T B 1 25 9 (http: // www. fda. gov/ NewsEvents/Newsroom/ PressAnnouncements/ uem268781. htm. 2011.), &
Sl n) CD30 (938 88 ADC 25497, f—Fp AR 1B ] 2400 00 1 38 R0 100 MMAE R IHRD 4385
IgG1 Fiifk CACI0 | (https://www. adcetris. com/). Kadeyla St 1fE FH T35 T7 SEAR I i 58 — AT ARSI 254 , o 2
MMEIEIT I — KRB, B & — 0 HER2 (% ADC 2549, & A ANTEAb it HER2 19 i 22 2k B o R0 s 10 i 5710
DM-1, P 25 38 2 B2 2 B9 Bt ik 2% 22 0 (MCCO) e p #4252 L35 1] T HER2 FHPE 5% 8 L AR 38 35 97 (hetps: //www.
kadcyla. com/). Besponsa Jf&—fft CD22 41 55 5 1] (1) ADC 254 , 3% TG 97 B & & slofEiE PEFT /& B 40 i
ZPE IR I 40 (3 % CALL) Chttps: //www. besponsa. com/). A, ADC WBFSE WA T #  2=£ak.
Ambrx 23 w38 2 2 S AR KSR EIE IR L AR B s BE PR b A E R AR ABUMIE /NG 25, DL
B—fy ADC 4. XA S TR A T 007 RS b7 Rk AR YT N A A RO L X —
BHr A K R — 1% ADC 259 A A 4R 41 I iy S s .

3 &l

it 2 RO B 22 ) AR ADC 25 M50 Al R %33 26 25 Wy i 57 54 F 5 € BORE 1 5 A R A S BR 2
(L) Rt T 1 5 22 4 [ AR Bk . 051 (R 45 24 0 ) 75 1 R B B BU) 458 v VR R B R R MR T MR 4 R R
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The Research Progress of Freeze-Drying Technology and
Lyophilized Antibody Drugs

JIN Li LIU Chun-hong HAN Jun WANG Qing-peng ZHANG Ning ZHANG Rui-yan

(Institute of Biopharmaceutical Research, Liaocheng University, Liaocheng 252059, China)

Abstract In recent years, the incidence of malignant tumors and other serious diseases has been on
the rise, resulting in a great social and economic burden. Antibody drugs, especially monoclonal antibody
drugs. effectively overcome the shortcomings of traditional drugs. They have the characteristics of good
targeting, low toxic, less side effects, and remarkable curative effects etc. Antibody drugs have been
widely used in the treatment of various diseases. However, they are not stable enough in liquid
preparations, which greatly limits their application. Freeze-drying technology effectively solves this
problem and significantly improves the stability of antibody drugs. It has become the research hotspot of
antibody drug preparation. In this paper, the research progress of freeze-drying technology was reviewed
and the freeze-dried antibody drugs on the market were introduced. The purpose of this study is to provide
references for improving the stability of antibody preparation and for developing freeze-drying technology
of antibody drug.

Key words freeze-drying; monoclonal antibodies; pharmaceutics; antibody-drug conjugate( ADC)



