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Preface
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This document is proposed by the Medical Quality Management and Evaluation Professional Committee
of the Chinese Research Hospital Association.

This document is under the jurisdiction of the Chinese Research Hospital Association.
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Province; The Seventh Medical Center of PLA General Hospital; Zhejiang Provincial Center for Disease
Control and Prevention; The Second Affiliated Hospital of Xi’an Jiaotong University; The First Affiliated
Hospital of Zhengzhou University; People’s Hospital of Hunan Province; Tongji Hospital, Tongji Medical
College, Huazhong University of Science and Technology; Tianjin Kanghui Hospital; The First People’s
Hospital of Changzhou; Gansu Provincial Hospital; The Affiliated Hospital of Guizhou Medical University;
The First Medical Center, Chinese PLA General Hospital; The First Affiliated Hospital of Guangxi Medical
University; The Second Affiliated Hospital of Chongqing Medical University; General Hospital of Southern
Theatre Command of PLA; The 926th Hospital of the PLA Joint Logistic Support Force; Southwest Hospital
of Army Medical University; The First Affiliated Hospital of Anhui Medical University; Foshan Hospital of
Traditional Chinese Medicine; Beijing Hospital; Shenzhen Second People’s Hospital.

The drafters of this document include LI Yanqgiong, LU Sheng, LI Aiqin, HU Guogqing, SI Huijun, LI
Xiaoli, ZHOU Juan, WANG Gang, ZHU Juan, ZHAO Yuncheng, LIN Suying, LUO Haotian, XI Yinghua,
CHEN Guilan, QIU Suhong, OU Chunhong, ZHAO Jun, LI Shuangyu, LI Shengjie, YANG Honglan, REN
Xiaomei, ZHU Rui, CHEN Weizhen, HUA Ruifang, WEI Tao, and HAO Shugqin.
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Operating specification for cleaning, disinfection, and sterilization of
3D-Printed orthopedic surgical guides

Chinese Research Hospital Association

to be provided by the medical device manufacturer

1 Scope of Application
for the processing of medical devices (ISO 17664)
This document specifies the basic requirements, L
. e 3 Terms and definitions
equipment and facilities, consumables and tools, oper-

ating procedures, and quality control and traceability The following terms and definitions apply to
requirements for the cleaning, disinfection, and steril- this document.
ization of 3D-printed orthopedic surgical guides. 3.1 Easily detachable particles

This document is applicable to the cleaning, dis- Loose micro-particles on the surface or inside
infection, and sterilization of 3D-printed orthopedic a surgical guide that may detach during or after sur-

surgical guides made of polymer materials in the
Central Sterile Supply Department (CSSD) of med-

ical institutions.

gery, which are caused by insufficient material
curing, weak interlayer bonding, or improper han-
dling.

2 Normative References 3.2 Glass transition temperature; Tg

The critical temperature at which a polymer ma-

The followi i i - . iy . .
¢ following normative documents contain pro terial transitions from a rigid glassy state to a visco-

visions, which, through reference in this text, con- .
elastic rubbery state.

stitute provisions of this document. For dated refer- s .
P Note: Within this temperature range, the me-

ences, subsequent amendments to, or revisions of, any . . .
o chanical properties of the material change abruptly,
of these publications do not apply. For undated ref- ) ) . ) L

N ) directly affecting the dimensional stability, load-
erences, the latest edition of the normative document ) ) ) ) T
. . . bearing capacity, and biomechanical compatibility of
(including any amendments) referred to applies.

Standards for drinking water quality (GB 5749)

Packaging for terminally sterilized medical de-

the surgical guide.
3.3 Rockwell hardness; HRC

A titative indicat f th terial’ ili
vices—Part 1: Requirements for materials, sterile bar- quantitative indicator of the material”s ability
to resist plastic deformation under external force.
3.4 Sharp edge

Sharp or angular protrusions formed on the

rier systems and packaging systems (GB/T 19633.1)
Central sterile supply department (CSSD) - Part
1: Management standard (WS 310.1—2016)

Central sterile supply department (CSSD) - Part surface or edges of a surgical guide due to material

2: Standard for operating procedure of cleaning, stacking, poor interlayer bonding, or improper pro-

disinfection and sterilization (WS 310.2—2016) cessing during 3D printing or post-processing.

Central sterile supply department (CSSD) - Part 3.5 3D-printed orthopedic surgical guides

3: Surveillance standard for cleaning, disinfection and Personalized auxiliary instruments fabricated

sterilization (WS 310.3—2016) using three-dimensional reconstruction based on pa-
General requirements of guides for orthopaedic tient medical imaging data, computer-aided design,

surgery (YY/T 1845) and additive manufacturing techniques. They are pri-
Packaging materials for terminal sterilized med- marily used in orthopedic surgeries to precisely deter-

ical devices - Part 2:Sterilization wrap - Requirements mine spatial distances, angular relationships, direc-

and test methods (YY/T 0698.2) tions, and depths, and to guide osteotomy, drilling, or
Processing of health care products - Information implant positioning.
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4 Abbreviations

The abbreviations defined as follows apply to
this document.

ABS: Acrylonitrile-butadiene-styrene copolymer

PA: Polyamide

PA 6: Polyamide 6

PA 11: Polyamide 11

PA 12: Polyamide 12

PA 46: Polyamide 46

PA 66: Polyamide 66

PA 1212: Polyamide 1212

PEEK: Polyether ether ketone

PLA: Polylactic acid

5 Basic Requirements

5.1 Appropriate cleaning, disinfection, drying, and
sterilization procedures shall be selected ac-
cording to the instructions for use provided by
the surgical guide manufacturer. The basic per-
formance and safety requirements of surgical
guides shall comply with the standard YY/T 1845.
The manufacturer shall provide clear processing
information in accordance with the standard ISO
17664.

5.2 For surgical guides arriving at CSSD for the first
time, the upper limit of processing temperature
shall be selected based on the glass transition
temperature (Tg) of the material.

5.3 During processing, close observation shall be

made for structural changes in the surgical guide

to avoid mechanical damage (e. g., scratches,
impacts). If damage (e.g., cracks, deformation)
is found, the medical device user department

shall be contacted promptly.

6 Requirements for Equipment, Facilities,
Consumables, and Tools

6.1 Equipment and Facilities Requirements

6.1.1 Water treatment equipment, medical drying cab-
inets, medical low-temperature vacuum drying
cabinets, steam sterilizers, hydrogen peroxide

low-temperature sterilizers, and ethylene oxide
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sterilizers shall be provided.

6.1.2 Manual cleaning sinks, pressure water/air guns,
etc., shall be provided.

6.2 Consumables and Tools Requirements

6.2.1 Medical cleaning agents compatible with the
surgical guide materials shall be selected and
shall comply with the standard Hygienic re-
quirements for medical detergents (T/WSJD
002).

6.2.2 75% ethanol shall be provided.

6.2.3 Sterilization packaging materials shall be se-

lected according to the sterilization method and

shall comply with the standards GB/T 19633.1

and YY/T 0698.2.

Low-lint cleaning cloths, cleaning brushes

(brush bristles shall be compatible with the

6.2.4

surgical guide materials), cleaning baskets,

and transport tools shall be provided.
6.3 Cleaning Water Requirements

Cleaning water shall comply with the standard

WS 310.1. Supply of tap water, hot water, softened
water, and purified water shall be available. Tap water
quality shall comply with the standard GB 5749. The
conductivity of final rinse water shall be <15 pS/cm
at 25 °C.

7 Operating Procedures

7.1 Receiving

7.1.1 The medical device user department shall de-
liver the surgical guides to CSSD in advance
to ensure sufficient processing time.

7.1.2 Upon receipt, the surgical guides shall be in-
spected to confirm structural integrity, with no
defects, burrs, sharp edges, cracks, or inden-
tations.

7.2 Classification

Surgical guides shall be classified according to

material properties, in accordance with Appendix A.

7.3 Cleaning

7.3.1 Surgical guides should preferably be cleaned
manually.

7.3.2 Cleaning steps include rinsing, washing, rinsing,
and final rinsing. A pressure water gun (pres-
sure <0.2 MPa) shall be used to flush the sur-
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face and pores of the guide to remove con-
taminants, including easily detachable parti-
cles. Moisture-resistant surgical guides shall
be completely immersed in a solution con-
taining medical cleaning agent for cleaning;
moisture-sensitive surgical guides (e. g., PA
6, PA 46, PA 66, etc.) shall be wiped with a
low-lint cleaning cloth. The cleaning proce-
dure shall be carried out in accordance with
Appendix B.

7.4 Disinfection

7.4.1 For moisture-heat-resistant surgical guides such
as PA 46, PEEK, ABS, etc., thermal disinfec-
tion is the preferred method. Thermal disin-
fection methods shall comply with the provi-
sions in Section 5.4.3, WS 310.2—2016.

7.4.2 For surgical guides that are not moisture-heat-
resistant, such as photopolymer resins and PLA
(nylon materials excluded), 75% ethanol wiping
disinfection should be used.

7.5 Drying

7.5.1 For surgical guides made of photopolymer resins,
PA (PA 6, PA 66, PA 11, PA 12, PA 1212),
PLA, etc., medical low-temperature vacuum
drying cabinets should be used for drying.
The drying temperature shall be <60 °C for at
least 20 min, and shall ensure thorough drying.
For heat-sensitive surgical guides, low-lint cloth
wiping or pressure air guns may also be used
for drying.

7.5.2 For surgical guides made of PA 46, PEEK, ABS,
etc., medical drying cabinets or other drying
equipment should be used. The drying tem-
perature shall be 70 °C to 90 °C for at least
20 min, and shall ensure thorough drying.

7.5.3 Appropriate drying temperature and method
shall be selected based on the material of the
surgical guide. Natural drying methods shall
not be used.

7.6 Functional Inspection

7.6.1 Visual inspection and inspection using a mag-
nifying lamp with illumination shall be per-

formed to check the cleaning quality and func-
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tionality of the surgical guides.
7.6.2 Surgical guides shall be thoroughly cleaned
and dried, fully functional, with no loosening
or deformation. The surface and edges shall be
free of contaminants, easily detachable parti-
cles, defects, cracks, or indentations.
7.7 Packaging
7.7.1 Packaging shall comply with the standard WS
310.2—2016, including packaging, sealing, and
labeling. Before packaging, the type, specifi-
cations, and quantity of surgical guides shall
be verified.
7.7.2 Packaging materials shall follow the product
instructions, and sterilization packaging mate-
rials that allow visual inspection of the surgical
guide are preferred.
7.7.3 Before packaging, it shall be reconfirmed that
the surgical guide is thoroughly dried and fully
functional.
7.7.4 The sealing width of paper-plastic pouches and
paper bags shall be =6 mm, and the distance
from the instrument to the seal edge shall be >
2.5 cm.
7.7.5 The sterilization package label shall be trace-
able and include the item name, inspector/
packager name or code, sterilizer number,
lot number, sterilization date, and expira-
tion date.
7.8 Sterilization
7.8.1 Effective sterilization methods shall be selected
according to the material properties of the sur-
gical guides. For PA 46, PEEK, etc., steam ster-
ilization should be selected; for photopolymer
resins, PLA, PA 6, ABS, etc., hydrogen peroxide
low-temperature sterilization or ethylene oxide
sterilization should be selected, in accordance
with Appendix A.
7.8.2 Sterilization operating requirements
a) Sterilization parameters shall comply with
the standard WS 310.2—2016 and shall
follow the product instructions;

b) Sterilization cycles shall be selected ac-
cording to material properties as specified

in Appendix A;
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¢) Dedicated sterilization racks or baskets
shall be used for loading sterilized items,
and gaps shall be maintained between ster-
ilization packages;

d) During sterilization, critical parameters such
as temperature, pressure, and time shall be
monitored, and equipment operating status
shall be observed.

7.8.3 The temperature, pressure, and time of the

steam sterilizer cycles shall be verified annu-

ally; low-temperature sterilizers shall be veri-
fied in accordance with the product instruc-
tions or operator manuals.

7.9 Storage and Issuance

7.9.1 After sterilization, the effectiveness of sterile

items shall be confirmed, with no wet packs,
and they shall be placed in designated loca-
tions. Shelves shall be at least 20 cm above
the floor, 5 cm from the wall, and 50 cm from
the ceiling.

7.9.2 Before issuance, information shall be verified

and packaging integrity confirmed.

7.9.3 Once issued, sterile items shall not be re-
turned to the sterile storage area.

7.10 Precautions

7.10.1 Manual cleaning sinks and cleaning tools shall
be dedicated for this purpose, cleaned and
disinfected after each use, and cleaning solu-
tion shall be changed after each use.

7.10.2 Nylon surgical guides should not be immersed
in water for prolonged cleaning and disinfec-
tion. PA 6 and PA 66 surgical guides shall
not be immersed in water for cleaning. All
nylon surgical guides shall not be disinfected
with 75% ethanol.

7.10.3 Abrasive cleaning materials and tools shall
not be used for processing surgical guides.

7.10.4 After cleaning, a low-lint cleaning cloth of a
color different from the guide should be used to
wipe the surface of the surgical guide to check
for removal of easily detachable particles.

7.10.5 Surgical guides should be individually pack-
aged. Damaged packaging or wet packs shall
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be reprocessed.

7.10.6 Opened but unused surgical guides shall
be considered contaminated and shall be re-
cleaned and redisinfected.

7.10.7 Throughout the entire processing workflow,
surgical guides shall be loaded properly, and
stacking, squeezing, or collision is strictly pro-
hibited.

7.10.8 After steam sterilization, surgical guides
shall be placed away from the air outlet for
cooling, with a cooling time of not less than
30 min.

7.10.9 After sterilization and before issuance, the
structural and functional integrity of the sur-

gical guides shall be inspected.
8 Quality Control and Traceability

8.1 Quality inspection standards for cleaning, disin-
fection, and sterilization of surgical guides shall
be established.

8.2 A feedback system for quality inspection of sur-
gical guides shall be established for continuous
quality improvement.

8.3 Communication with the medical device user
department shall be maintained to ensure cor-
rect processing techniques for surgical guides.

8.4 A quality management traceability system shall
be established, and records related to quality
control processes shall be maintained to ensure
traceability. Monitoring of cleaning, disinfection,
and sterilization effectiveness shall comply with
the standard WS 310.3.

Appendix A
(Normative)

Material Properties and Recommended
Sterilization Methods for 3D-Printed Ortho-
pedic Surgical Guides

The material properties and recommended steriliza-
tion methods for 3D-printed orthopedic surgical

guides shall be selected according to Table A.1.
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Table A.1 Material properties and recommended sterilization methods for 3D-printed orthopedic surgical guides

. Rockwell Glass Transition . o
Material Name Comprehensive Performance Recommended Sterilization Methods
Hardness (HR) Temperature (Tg, °C)

) ) Moderate mechanical properties, Hydrogen peroxide low-temperature
Polylactic Acid (PLA) 88 60~65 ) ) o . o
low heat resistance, biodegradable  sterilization; Ethylene oxide sterilization
Moderate mechanical properties, )
Photopolymer o . Hydrogen peroxide low-temperature
. 50~90 45~80 significant brittleness, poor heat . . o
Resins ) sterilization; Ethylene oxide sterilization
resistance
Excellent mechanical properties,
ood flexibility, high moisture Hydrogen peroxide low-temperature
PA 6 50~60 g ' Y, hig . y”g'P ' PH '
absorption; ethanol has corrosive sterilization; Ethylene oxide sterilization
and dissolving effects
Excellent mechanical properties,
good wear resistance, low moisture ~ Hydrogen peroxide low-temperature
PA 11 46~55

absorption; ethanol has corrosive sterilization; Ethylene oxide sterilization

and dissolving effects

Excellent mechanical properties,

good wear resistance, low moisture ~ Hydrogen peroxide low-temperature
PA 12 50~60 ) ) o ) o
absorption; ethanol has corrosive sterilization; Ethylene oxide sterilization

and dissolving effects
Polyamide (PA) 95~115

High heat resistance, excellent )
. Hydrogen peroxide low-temperature
mechanical strength, good
PA 46 78~85 sterilization; Ethylene oxide sterilization;
chemical resistance; ethanol has S
Steam sterilization
corrosive and dissolving effects

Excellent mechanical properties,

good wear resistance, relatively Hydrogen peroxide low-temperature
PA 66 60~70 . ) ) o ) o

high moisture absorption; ethanol  sterilization; Ethylene oxide sterilization

has corrosive and dissolving effects

Excellent mechanical properties,

good wear resistance, relatively Hydrogen peroxide low-temperature
PA 1212 40~50 . . o ) o

low moisture absorption; ethanol sterilization; Ethylene oxide sterilization

has corrosive and dissolving effects

Excellent impact resistance, high ~ Hydrogen peroxide low-temperature
Polyether Ether

85~100 143~145 heat resistance, can be sterilized sterilization; Ethylene oxide sterilization;
Ketone (PEEK) . . o
multiple times Steam sterilization

Acrylonitrile- Moderate mechanical properties, . o

) ) . Ethylene oxide sterilization; Hydrogen
Butadiene-Styrene 113 105~110 good chemical resistance, moderate ) .

) peroxide low-temperature sterilization
Copolymer (ABS) heat resistance
Note:

1: The recommended sterilization methods are for reference only. The specific sterilization method shall follow the product instructions and be
validated.
2: The glass transition temperatures (Tg) listed in this table are typical ranges or common values. Specific values may vary among different

manufacturers, brands, and post-processing techniques. The parameters provided in the product instructions shall prevail.
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Appendix B

(Normative)

Manual Cleaning Procedure for 3D-Printed

Orthopedic Surgical Guides

The manual cleaning procedure for 3D-printed ortho-

pedic surgical guides shall be carried out according
to Table B.1.

(1]

(2]

(3]

(4]

Works Cited

National Health Commission. Measures for the Clinical
Use Management of Medical Devices [EB/OL]. (2021-
01-12). http://www. gov. cn/gongbao/content/2021/con-
tent 5596776.htm.

National Institute of Hospital Administration, Na-
tional Health Commission. Compilation of Sterilization
Supply Standards[M]. Beijing: China Standards Press,
2024.

DING Lina, YAO Zhuoya, GENG Junhui, et al. Con-
struction of quality evaluation index system for hydrogen
peroxide low-temperature plasma sterilization in hospi-
tals[J]. Journal of Nursing, 2024, 31(20): 60-66.

LU Sheng, XIN Xin, HUANG Wenhua, et al. Progress

(3]

(6]

(8]

(9]

[10]

www.ss-journal.com

in clinical application of 3D printed navigational template
in orthopedic surgery[J]. Journal of Southern Medical
University, 2020, 40(8): 1220-1224.
WANG Hui, WANG Lianlei, WU Tianchi, et al. Artifi-
cial intelligence-assisted 3D printing of surgical guides
for pedicle screw Insertion in scoliosis surgeries[J].
Journal of Shandong University (Health Sciences), 2023,
61(3): 127-133.
XU Qiang. Development and application of modified
nylon materials[J]. Chemical Fiber & Textile Technology,
2024, 53(10): 22-24.
China Health Inspection Association. Hygienic require-
ments for medical detergents: T/WSJD 002—2019[S].
2019.
China Health Inspection Association. Hygienic require-
ments of water for sterile supply center in healthcare
facilities: T/WSJID 51-2024[S]. 2024.
State Council of the People’s Republic of China. Regula-
tions on the Supervision and Administration of Medical
Devices: State Council Order No. 739 [EB/OL]. (2021-
02-09). https://www.gov.cn/gongbao/content/2021/con-
tent 5595920.htm
Special Committee for Central Sterile Supply Depart-
ment, Chinese Nursing Association. Management and

Technical Guidelines for Central Sterile Supply De-

Table B.1 Manual cleaning procedure for 3D-printed orthopedic surgical guides

Procedure

Specific Steps

a) Confirm that manual cleaning sinks, pressure water/air guns, steam cleaners, and other equipment are functioning

properly;

b) Medical cleaning agents compatible with the surgical guide material and 75% ethanol shall be provided, and the

Equipment and Tool

expiration date and quality of medical cleaning agents and disinfectants shall be inspected;

Inspection

c¢) Final rinse water quality shall be checked, with conductivity < 15uS/cm (25 °C);

d) Low-lint cleaning cloths, soft-bristled brushes, cleaning baskets, and dedicated transport containers shall be

provided, and the cleaning baskets shall be inspected for integrity to ensure no sharp edges or burrs.

Wear caps, masks, gloves, and goggles or eye shields; wear dedicated footwear and protective clothing or waterproof

Personnel Protection

Use a pressure water gun (pressure <0. 2 MPa) to flush the surface and pores of the guide to remove

visible contaminants such as easily detachable particles.

a) Prepare the appropriate cleaning solution according to the medical cleaning agent and surgical guide

b) Moisture-resistant surgical guides shall be completely immersed in the medical cleaning agent

solution for cleaning; moisture-sensitive guides (e. g. , PA 6, PA 46, PA 66, etc. ) shall be wiped with a

c) Use a soft-bristled brush to gently scrub (for moisture-resistant materials) the guide surface and

complex structural areas beneath the liquid surface.

aprons.
Rinsing
product instructions;
Washing
Manual Cleaning low-lint cleaning cloth;
Rinsing

Rinse the surgical guide with running water to remove cleaning agent residues.

a) Use water with conductivity <15 pS/cm (25 °C) for final rinsing;

Final Rinsing

b) If the guide has a complex structure, rinsing time may be appropriately extended;

c¢) After final rinsing, cleaning quality and functional integrity shall be inspected.
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