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Research Progress on Emergency and Transport Ventilators

DING Weidong
(Shanghai Medical Emergency Center, Shanghai 200233, China)

[ Abstract] With the increasing frequency of public health events in recent years,the market demand for emergency transport
ventilators has soared which leads to the emergence of new manufacturers and brands. How to select a proper emergency and
transport ventilator according to the clinical conditions of patients and adjust correctly ventilation modes and settings are becoming
the focus of attention of first aid staff. Therfore, we briefly introduced the classification of emergency and transport ventilators and
the basic principles of the air circuit, and then made a detailed comparison of the key technical specifications of the current
emergency and transport ventilators popular in domestic and overseas markets. Finally, we summarized several advanced ventilation
modes on emergency and transport ventilators, aiming to make a useful reference for the selection, purchase and clinical use of the
emergency and transport ventilators.
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Fig.1 Pneumatic design of an electrically-powered electronically-controlled emergency and transport ventilator
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Tab.l Comparison of technical performance of the popular imported emergency and transport ventilators
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Tab.2 Comparison of technical performance of the popular domestic emergency and transport ventilators
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Tab.3 Suggestions for clinical selection of emergency and transport ventilators

iz AR HERE I S BP0 e
ik WAL WP, sy o TR, ) AC, POV, VEY
' A CPAP, SIMV
VCV.PCV,ASV . PAV PSIMV,
AYEPRTAS AT AT, AR AR | i

APRV




©94 - CAEY 2 TR ) 2023 4555 44 B565 18] DEREBESRS
g%
SR E IR AR S 1 2R IR R e 13

VPRI R CHLEREIE e R sk
e
Wa B S NE; PR RIME, MRS RE
2

COPD Stk A

B iy L R

CPAP, PCV, VCV, PAV,
PSV+PEEP., AVAPS. S/T

ABIHER | B LR

VCV, SIMV., ASV. PEEP,
SIMV/PSV

SEEFER B R

6 Hit5RE

H 2020 4 1 Bt #5551 A bR oSG iy E R
RRNILDPARILIR, 2R TR AL i K
HOY, B SRR E IR AL SRS AN TR I
HR A UGAE B8 (I R D0 HE 538 1 S RO s TP
ML, FEXF I SR RS T S A T IE R IR, AT
AEAZ 10 P SR RO L%, I H AR & A TE 2
Rl iz R v B AT R AN ATl B 200 ARSI Y
[N ZARE R F=¢ S€ SR TIPS £5% =t i VA
Yrscit 7 T REMEGE . DOGBBEARSEE, Hma
R 15 PR ML 11 0 R S R s I MILAH 22 6L
B T REMI AR . WA REAOR IE AT A
WP SF AR IR S5, iIBRR BRI, P-V 3H,
$2fit CPR FIfH A sk DhRESE s M SE , &M T8
AL JLE . A SFERBARBERBE N iz . B
RO E VR T 1 235 o

TEH SRS T, FEL0) T S HiA 7 AL
(A A B P R R LE % s T SR s PP AL,
4N Puritan Bennett WA AL (4 B 451 4 B 38 388 AR K
Hamilton FEUEALAY INTELLiIVENT-ASV, X3 AR
{XHE A SRERRH ARV FIPFIRATE RR, A RE[RIET I
M V.. RR. PetCO, Fll SpO, &4, HshitiE 4=
it . PEEP 1 FiO,, $U47H EFFI (SBT) iXEna. M
X fORUL, 7 SR s NI LT A — I R
R IR MR AEAE—E M 2E0E . M, R D7 siim
iR B AR HE SEA% O Z BB 1 [ b R ARk 2
SRR WAL Ml R T I 19 DG St [ R (ELASH B A2
PEAESR LAGTH DL FRHE R AR A 55 i PR RE T
AU A XML =T R EE, 1EAE H 28 5R R Es FHPF I
MU Tl B LA = A ) AR
7 Buigt

V0 Rl T i R 152 Bt R T 7 i B2 B PN
PR R IE e BB AEA SCE AR R 45 T I S 4
5E5 )y, BN RS BT iR s A B R AR M = 2
TR I HR AL H 2 e s R 2 R s IR AL S B R

L, B EVE T R AR A IR ST e . R 2
Py P W PR T £ B S S 3 3 AT e AR I )
WHE SIS, BaglE B IR2E MR ol B Berr iRt
5516 8 B 2E R RSO B IR R =

%300

[1]  WhR#IE, AR, AR 238 XrPaG B R B ELTEL
o P 4452 F a4 R R [1]. B 5T R A, 2021, 34 (3): 174-176.
CHEN Shuqin, ZHUO Meijuan, CHEN Qiuyan. Application of
portable ventilators and bag respirators for in-hospital transport of
critically ill patients[J]. Medical Equipment, 2021, 34(3): 174-176.

[2] #MmRA. RFXFEMNELLTETELRABEFTGEAN]. B
FHEA&, 2021, 34 (2): 181-182.

DU Lifeng. Application of portable ventilators for in-hospital
transport of critically ill patients in the emergency department[J].
Medical Equipment, 2021, 34(2): 181-182.

[3] &, EH, BRF, F. S FRAIKS SIS I R AR
B ey g MACR]. FABKRES, 2020, 21 (6): 71-72+82.
XU Yuan, HOU Jing, PENG Xiaolei, et al. Effect of transport
ventilators combined with emergency transport nursing on patients
with cerebral infarction[J]. Practical Clinical Medicine, 2020, 21(6):
71-72 + 82.

[4] ZHBF, TP, SEEEFENS L. FE5AE]). EFTAR
&, 2009, 30 (8): 32-34.

WU Yaoyu, WANG Zhong. Classification, Features and Selection of
Emergency Transporting Ventilators[J]. Chinese Medical Equipment
Journal, 2009, 30(8): 32-34.

[5] T, Fhh, FXE, F. SHOFRAUR 5] Pk A B A
). FPEESTEREE, 2022,46 (3): 336-341.

XU Shining, DONG Can, LI Wenzhe, et al. Research on Rapid

Detection Technology for Quality Control of Emergency Ventilator[J].

Chinese Journal of Medical Instrumentation, 2022, 46(3):
336-341.

[6] A&E, TEA, AFERTEIKEAD]. EFESE, 2013,
26 (8): 18-19.

ZHOU Zhongxi, WANG Changsong. A discussion on the design

concept of emergency transport ventilator[J]. Medical Equipment,



(Y TR ARG ) 2023 4F55 44 B35 1 ) DERESRS

e 05

(7

[8]

[]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

2013, 26(8): 18-19.

BUITEMAN-KRUIZINGA L A, SERPA NETO A, SCHULTZ M 1J.
Automation to improve lung protection[J]. Intensive Care Medicine,
2022, 48(7): 943-946.

HOLETS S R, DAVIES J D. Should a Portable Ventilator Be Used in
All In-Hospital Transports?[J]. Respiratory Care, 2016, 61(6): 839.

RAZWANUL HAQUE S, et al. Cost-effective and power-efficient

portable turbine-based emergency ventilator[J]. HardwareX, 2022, 12:

€00350.
SZLOSAREK R, et al. Design and construction of a simplified,
gas-driven, pressure-controlled emergency ventilator[J]. African
Journal of Emergency Medicine, 2021, 11(1): 175-181.
JOINCHAIN A mAAt. 2021 5240, #HE -3 AMABRAT T 0%
[EB / OL]. (2022-06-27) [2023-01-30]. https: //www. cn-healthcare.
com/articlewm/20220627/con tent-1390568. html.

& 3 HE R vE RO

[2023-01-30]. https: //www. comen. com/products/V1.

COMEM. V1 [EB / OL]. (2023-01-30)
MINDRAY. *$% 4L SV300 [EB / OL]. (2023-01-30) [2023-01-30].
https: //www. mindray. com/cn/products/ventilators/sv300.

MEDICAL H. HAMILTONTOUCAN & % [EB / OL]. (2022-06-15)
[2023-01-30]. https: //www. hamilton-medical. com/zh_CN/Products/
HAMILTON-T1. html.

PHILIPS. 4%/ Trilogy 202 *$%AUEB / OL]. (2023-01-30) [2023-01-30].
https://www.philips.com.cn/healthcare/product/HC989805621001/trilo
2y-202.

WEINMANN. MEDUMAT Transport-Emergency and Transport Ventilator
[EB/OL]. (2023-01-30) [2023-01-30]. https: //www. weinmann-emergency.
com/products/medical-ventilators/ medumat- transport/.

Driger. Oxylog 3000 plus [EB/OL]. (2023-01-30) [2023-01-30].
https://www.draeger.com/zh_cn/Products/Oxylog-3000-plus.

BRAT, RER, TR, F. "FEMNAREHHAATLRA L
AUl AHEZIESEK, 2022, 26 (1): 123-128.

XUE Haoxuan, CHEN Zhenglong, LI Xianlong, et al. Research
progress of physiological closed loop control technology of ventilator[J].
Biomedical Engineering and Clinical Medicine, 2022, 26(1): 123-128.

BAEDORF KASSIS E N, et al. Adaptive Support Ventilation and
Lung-Protective Ventilation in ARDS[J]. Respir Care, 2022, 67(12):
1542-1550.

SAUNDERS R. DAVIS J A, BOSMA K J. Proportional-assist

ventilation with load-adjustable gain factors for mechanical ventilation:

a cost-utility analysis[J]. CMAJ Open, 2022, 10(1): e126-e135.
PANTAZOPOULOS 1, et al. Proportional assist ventilation versus

pressure support ventilation for weaning from mechanical ventilation

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

in adults: weaning success and mortality[J]. Crit Care, 2021, 25(1):
200.

GOREN N Z, et al. Comparison of BPAP S/T and Average
Volume-Assured  Pressure  Support Modes for Hypercapnic
Respiratory Failure in the Emergency Department: A Randomized
Controlled Trial[J]. Balkan Med J, 2021, 38(5): 265-271.
YARRARAPU S N S, SAUNDERS H, SANGHAVI D. Average
Volume-Assured Pressure Support, in StatPearls. 2022, StatPearls
Publishing Copyright © 2022, StatPearls Publishing LLC.: Treasure
Island (FL).

STAGNARA A, et al. Reliability of Tidal Volume in Average Volume
Assured Pressure Support Mode[J]. Respir Care, 2018, 63(9):
1139-1146.

X% 3%, IRESLL, RARE, F. B BEEH RS E SR
SEAFR[]. PEAFES, 2012, 15 (11): 1281-1282.

LIU Fugiang, SHI Conghong, ZHANG Guiqin, et al. Research of
Rapid Triage and First Aid for Emergency Patients under Coma[J].
Chinese General Practice, 2012, 15(11): 1281-1282.

B AW R E A AR E A AMGE AL (GRAT) k)] &
REAKRFEZIR, 2017, 42 (1): 76-78.

DUAN Jun. Understanding of the guideline of mechanical ventilation
in patients with acute respiratory distress syndrome(trial)[J]. Journal
of Chongqing Medical University, 2017, 42(1): 76-78.

BiE, BHEEMMFRREEMEL ST E S RER(EEL)[]
T ESRE LR RE, 2013, 12 (6): 541-551.

CAI Bogiang. Consensus of Chinese experts on diagnosis and
treatment of acute exacerbations of COPD(draft) [J]. Chinese Journal
of Respiratory and Critical Care Medicine, 2013, 12(6): 541-551.
Qs REFARE KR R, LAE F0h SR RS AALIE
P EERERI]. BREFHALS EK, 2018, 3 (6): 201.
Editorial Department of Clinical Research and Practice. Consensus
Chinese experts on assessment and management of acute attack of
bronchial asthma[J]. Clinical Research and Practice, 2018, 3(6): 201.
AR, FEFREMAE LS AP ERETHZEIAN]. PEARE
JB, 2021, 37(16): 73-74.

ZHU Jun. Application of transfer ventilator in the process of
emergency transport[J]. Chinese Community Doctors, 2021, 37(16):
73-74.

Rk, IEE, FAAR, F. OReE A ERCTRAMEY b s
g R R[] B EE, 2020.33 (23): 36-37.

LIANG Yaoxin, SUN lJiazeng, LU Yuchao, et al. The Application
Effect of Risk Management in the Maintenance and Repair of

Emergency Ventilator[J]. Medical Equipment, 2020, 33(23): 36-37.





