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REVIEWER COMMENTS

Reviewer #1 (Remarks to the Author):

In this paper, the author reports a strategy to manipulate organic RTP performance by introducing 

dynamic coordinafion between the organic phosphor and lanthanide (Ln3+) metal ions. The organic 

phosphor of terpyridine phenylboronic acids possessing excellent coordinafion ability was covalently 

embedded into a polyvinyl alcohol matrix, leading to ultralong organic RTP. Then, the RTP performance, 

including intensity and lifefime, was controlled by varying the Ln3+ dopant.

However, the PVA-doped RTP system has been widely invesfigated. The RTP performance is quite 

normal. The coordinafion between Ln3+ ions to quench the RTP is expected. The photophysical 

mechanism is nothing new. As a result, both the novelty and significance are far from Nat's high 

standards. Commun. I do not recommend the acceptance.

Before publishing elsewhere, the following issues can be considered.

1. Why are only Eu3+ and Tb3+ used as dopants, and can these methods be extended to other 

lanthanide elements?

2. In Figure 3b, it is observed that when the doping rafio is Eu3+: Tb3+=1:7, the sample's emission is 

already close to white luminescence. Can authors fine-tune the doping rafio to achieve purer white light 

emission?

3. When the molecule coordinates with metal ions, will it weaken hydrogen bonding, which may affect 

its phosphorescent emission and shorten the afterglow lifefime?

4. Some details in the arficle should be described concisely, and duplicate diagrams, such as those 

already presented in the main text, do not need to be reiterated in the supplementary materials.

Reviewer #2 (Remarks to the Author):

The manuscript presents a feasible strategy to manipulate RTP performance by dynamic ligand-metal 

coordinafion finely. The intensity and durafion of afterglow emissions can be well regulated on demand 

by introducing dynamic coordinafion to enable efficient energy transfer. Benefifing such modulable 

performance of these manipulated RTP films, mulfi-level informafion encrypfion including aftacker 

misleading, spafial-fime-resolved, and mulfi-layered cryptographic applicafions were fully demonstrated. 

These results sound interesfing and can inspire other scienfists working in this field. The manuscript is 

recommended for publicafion after the following revisions.

1. The ligand-to-metal photosensifized energy transfer is enabled by the coordinafion between TPYBOH 

and lanthanide ions. More detailed experimental data are required to prove the complexity.

2. The authors should provide the lifefime variafions of the fluorescent emission at 360 nm upon 



increasing the coordinafion rafio to confirm whether the ligand-to-metal photosensifized energy 

transfers from the singlet or triplet of the Tpy ligand.

3. DFT calculafions should be provided to esfimate the energy level of the organic phosphors and 

complexes.

4.Eu3+ and Tb3+ metal ions were ufilized to manipulate the RTP properfies. Can the RTP properfies also 

be manipulated by the other lanthanide ions? What happens if other lanthanide ions such as La3+ and 

Tm3+ are applied for complexafion?

5. In the demonstrafion part, the authors present several creafive applicafions in mulfi-level informafion 

encrypfion and anfi-counterfeifing. More discussions are needed on the advantages of such 

fluorescence-phosphorescence dual-mode encrypfion over the other opfical encrypfion strategies.

Reviewer #3 (Remarks to the Author):

The manuscript (Ref: NCOMMS-23-56012) of the paper enfitled "Finely Manipulafing Room Temperature 

Phosphorescence by Dynamic Lanthanide Coordinafion toward Mulfi-Level Informafion Security ", in my 

opinion can be considered for publicafion in the journal: “Nature Communicafions” after its minor 

revision. The arficle shows very interesfing and novel results concerning new the use of organic 

lanthanide-based phosphorescent materials for real-world applicafions including anfi-counterfeifing and 

opfical coding. The work is very well executed, the results are novel and reliable (the postulated effects 

are well-proved), and the presented findings deserve to be published in this journal. However, before 

publicafion of the manuscript, the following points should be addressed:

- the Authors use the phrase “afterglow” thorough the manuscript, however, this expression is reserved 

for inorganic phosphors exhibifing emission from the traps (sfimulated by temperature), and it is 

frequently mistakenly used for organic phosphorescent materials, which exhibit just long lasfing emission 

due to the spin-forbidden character of the radiafion processes – triplet-singlet emission (see the 

fundamental work of professor Hölsä, J. Persistent Luminescence Beats the Afterglow: 400 Years of 

Persistent Luminescence. Electrochem. Soc. Interface 2009, 18 (4), 42–45. 

hftps://doi.org/10.1149/2.F06094IF.)

- the Authors write: “luminescent lifefimes” but the correct expression is “excited state lifefime” or 

“luminescence decay fime”

- the Authors write about the applicafion of room-temperature phosphoresce for informafion 

encrypfion, but it is suggested to write something/compare with encrypfion and anfi-counterfeifing with 

afterglow emission of lanthanide and d-block metal ions (see e.g. 10.1002/adfm.202307791; 

10.1002/adom.202300600)



- in the next paragraph, the Authors write about the use of lanthanide ions in informafion encrypfion 

and opfical sensors, but they disregarded the recent breakthrough achievements in this field (e.g. 

10.1002/adma.202302749; 10.1002/adfm.202214663; 10.1002/adfm.202307791

- the Author write: “excited singlet state (S 1 ) of Ln 3+” – which is incorrect in relafion to most if Ln3+ 

ions. This is because, as in the case of the radiafive transifions within Ln3+ ions, occur usually between 

the terms of higher mulfiplicity (including tetraplets, pentaplets, hexaplets, and so on) with different 

total spin momentum (forbidden 4f-4f transifions), and such radiafive processes should be called 

luminescence. so more correctly, would be to say: “higher excited states of Ln3+” or “excited states of 

Ln3+ with higher mulfiplicity”.

- The above menfioned mistake also includes the energy level diagram in Scheme 1.

- change: “phosphorescence emission is always larger than the fluorescence emission.” To 

“phosphorescence emission is always longer than the fluorescence emission.”

Page 4; line 97-98; the Authors write: “which is rarely reported but appealing for high-level informafion 

encrypfion.” – provide the missing reference

- “As shown in Figure 2a and S9, the red shift and the rise of absorpfion spectra at 305-380 nm due to the 

charge transfer proves that more Ln 3+ were introduced into the organic RTP system with the increase of 

the immersion concentrafion.” – I think that the authors meant “energy transfer” instead of “charge 

transfer”

- change: “phosphorescent spectra (emission)” to “phosphorescence spectra (emission)”

- “long-lived Ln 3+ luminescence with lifefime at tens of milliseconds” - lifefimes of some Ln3+ (including 

Eu3+ and Tb3+) in inorganic matrices are typically within few ms, and within hundreds of µs for organic 

compounds. From the decay curves in Figure S15, it is clear that the menfioned lifefimes are about 1 ms 

(not tens of ms)

- change: “lifefimes are decreased” to “lifefimes are shortened”





























































REVIEWERS' COMMENTS

Reviewer #1 (Remarks to the Author):

The revised manuscript carefully addresses my general comments, and the quality is greatly improved. 

Regarding my concerns about the novelty, I hold my opinion. However, the enfire invesfigafion is highly 

valuable to the field and can be accepted.

Reviewer #2 (Remarks to the Author):

The previous reviewers have provided numerous construcfive comments, and the authors have made 

revisions and addifions in response to these suggesfions. The current version appears to be more 

publishable. Therefore, I recommend an acceptance of the manuscript.

Reviewer #3 (Remarks to the Author):

The Authors corrected the manuscript according to the Reviewers` comments, so the manuscript can be 

published in the present form.
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